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ORIGINAL PAPERS 


SOME OBSERVATIONS IN THE CASTING OF HEAVY 
ELECTRICAL PORCELAINS'! 
By E. H. Fritz anp A. L. DONNENWIRTH 
ABSTRACT 
A summary is given of experiences had in the manufacture of heavy and intricate 

electrical porcelains by the casting process. Some of the subjects discussed are selec- 
tion and test of clays, mixing of casting slip and its control, and several details of the 
methods used in casting the ware. Special emphasis is placed on the limits established 
for viscosity and specific gravity of the casting slip and the general proposition that the 
slip must be within the limits set for viscosity regardless of specific gravity. 


We have been casting heavy and intricate electrical porcelains for about 
two years. The process is undoubtedly more difficult to control and more 
sensitive to variations in clays than any other in the whiteware industry. 

Successful casting depends primarily on the 
proper choice of clays. Most all clays will cast, 
but their manner of casting is radically different. 
We have fast casting clays and slow casting clays 
among both the china and ball clays. As a class the ball clays cast 
much slower than china clays. 

Among the fast casting clays there are those which build up a firm 
solid wall from the mold to where the slip is casting and thus show a 
distinct change from slip to solid material. Others build up a firm cast 
adjacent to the mold but gradually the wall becomes flabby and soft as 


Variations in 
Casting Behavior 
of Clays 


1 Presented at the Annual Meeting of the AMERICAN CERAMIC Society, Columbus, 
Ohio, Feb., 1925. (White Wares Division.) 
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the slip is approached. ‘The wall appears to be well cast but when the 
supporting molds are removed, it often is so weak due to its semi-solid 
condition that it collapses. The former type of fast casting clays are the 
most desirable but the latter can also be used just as successfully where 
the sections to be cast are not very heavy. We have had very little ex- * \ f 
perience with slow casting clays for with them we have been unable to ¥ 

cast heavy sections. Possibly they could be used for lighter pieces. 

The classification of clays into these types can be easily made by the 
various methods which have been proposed, most of which employ a 
standard test piece to be cast and noting the casting behavior. To de- 
termine the cause of a clay’s peculiar casting behavior is a more difficult 
matter. Grain size is a most important factor but it does not tell the 
whole story. We find that clays show considerable variation in casting 
behavior with no appreciable difference in grain size as indicated by set- 
tling. There are evidently other factors such as soluble salt content or a 
change in the nature of the colloidal material which affects this. 

The Bingham Plastometer, like the settling test, will usually classify 
clays as to their casting value. We find that as a rule clays which show 
a low plasticity according to this test are the best casting clays. Plasti- 
city tests do not, however, indicate the sometimes serious variations in a 
clay which alters its casting behavior. 

We have read the suggestion of control of the hydrogen-ion concentra- | 
tion as a means of casting control. We have done some work on this 
test and are familiar with it. This test will undoubtedly give a measure | 
of the amount of salts necessary for the slip, but we do not see how it 
can reveal a variation in the casting behavior of a clay which is not elimi- 
nated by a change in the amount of salts added. We will describe a 
variation of this kind in more detail, but it is well to emphasize at this time 
that this is the most difficult problem with which we have to contend in 
casting, and which so far has not been solved. 

The designs which we are called upon to make 
limit us to clays which cast fast and solidly and 
which have low shrinkage in the mold. We have 
cast pieces where the wall varies from five inches to eight inches 
and in weight up to five hundred pounds, and we believe we can go 
further although it has not been necessary up to this time. For such 
work, the ball clay content must be kept as low as possible. We 
use no more than what is necessary to give the needed unfired 
strength so that the pieces can be handled without breaking. Eight ‘ 
to twelve per cent accomplishes this. As the ball clay is increased, 
the time of casting increases and the maximum thickness of section 
that can be cast is decreased. We have been able to finish the pouring 
of the largest pieces eight hours after it was started and the molds can 
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be removed twenty-four hours after the pouring was begun. Such a 
schedule indicates the importance to us of low shrinkage of the body 
while it is in the mold, and this is another factor which is considered 
in our choice of clays. 
Preparation of In preparing the clay slip for casting, all the 
Slip ball clay, china clay and scrap is placed in the 
mill, with sufficient water and sodium silicate for 
the entire charge, and ground for forty-five minutes. The amount of 
water and silicate is determined by the amount used in the previous 
charge, the water being measured by means of a meter and the silicate 
accurately weighed. To this is added the feldspar and flint and the en- 
tire charge is ground for thirty minutes more. 

A check is made at this time, before the mill is emptied, on the viscosity 
and specific gravity and corrections are made, if necessary, to make the 
slip suitable for casting. 

The viscosity is measured by the flow type 
viscosimeter and is expressed in the number of 
seconds required for 100 cc. to flow through an orifice 7/3.” in diameter. 
We do not use a lid on this viscosimeter, which enables the test to be made 
more rapidly; but on the other hand a slight error is caused due to the 
difference in pressure, as the height of the slip decreases. By always 
filling the viscosimeter to the same point, however, the results are correct 
for comparative purposes. 

For specific gravity determinations, we use a small necked bottle which 
is calibrated so as to express the weight in ounces per quart. This we 
find, to be much more accurate than a pint or quart measure. 

The viscosity of the slip, before it is emptied into the cistern must be 
between 40 and 65 and the specific gravity must be 60.2 ounces per quart. 
These limits were established after some experimenting and also upon 
observations made in the casting shop, which will be described later. 

The slip in the mill, after being checked, is passed through a thirty-mesh 
lawn into a storage cistern, where it is kept in motion continuously by an 
agitator. 


Testing of Slip 


Every morning the slip in the cistern is again 
checked before using. The viscosity must lie 
within the limits of thirty-five to fifty-five. It 
will be noticed that these limits are ten points 
lower than the limits set for the slip as it is checked in the mill, but we 
find that by agitating the slip over-night, the viscosity is lowered to this 
extent. This is due, probably to the fact that the grinding time being 
so short, the point of maximum deflocculation is not reached until the 
slip is further agitated. As an illustration of this, some time ago we made 
up a slip having a weight of fifty-nine ounces per quart and a viscosity 


Limits of Viscosity 
and Specific 
Gravity 
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of forty. Blunging for eight hours additional reduced the viscosity to 
thirty-three, all other factors remaining the same. Continued blunging 
for sixteen hours reduced the viscosity to twenty-seven, but blunging for 
a longer time had no effect. 

When we first started casting, a slip weight of 60.5 ounces per quart 
was maintained, and we were of the opinion that we could not change 
this weight, especially decrease it without encountering trouble such as 
excessive shrinkage. Everything went along fine for a time, until a change 
was noticed in that we could not maintain the proper viscosity, regardless 
of the amount of silicate used. The slip acquired a very sluggish appear- 
ance, the length of time required for casting increased and the slip would 
hang up in the mold, which prevented solid casting, causing what is termed 
“balling.”’ In casting very thick and heavy pieces, we found on remov- 
ing the side walls and core that the piece of ware would be so weak that 
it would sink down under its own weight indicating a soft flabby cast 
which, however, appeared solid. 

We decided it was necessary to use a lower viscosity and there was only 
one way to accomplish this, and that was to lower the specific gravity. 
By reducing it to 60.2 ounces per quart, the viscosity dropped to within the 
limits and the trouble just described disappeared. The reduction in specific 
gravity was not sufficient to give any shrinkage trouble, and we have 
therefore used this weight since that time. This experience led us to 
believe that the viscosity is more important than the specific gravity and 
that the specific gravity should be reduced, if a satisfactory viscosity can- 
not otherwise be obtained. We are using this theory as a basis of our slip 
control and so far have had very satisfactory results. We believe that it 
is desirable to have a viscosity as low as possible at all times ata given 
specific gravity, but it is necessary that we set a lower limit because of 
settling. A viscosity beiow thirty-five will cause the heavier particles to 
settle more or less. In other words, we seem to encounter this before 
maximum deflocculation is reached. 

It is, of course, understood that the specific gravity value should be set as 
high as possible, without exceeding the viscosity limits, on account of lower 
shrinkage and faster casting time. The important point, however, is that we 
reduce the specific gravity, if necessary to bring the viscosity to the proper 
value. When this is necessary a decrease of from .1 to .2 ounce per quart 
is usually sufficient to lower the viscosity from ten to twenty points. 

The amount of electrolyte required, often varies 


Amount of 
from day to day and over a period of six months 
Electrolyte 
e fluctuated between 800 grams and 2200 grams. 
Required 


This is to be expected, however, and is probably due 
to a variation in the soluble salt content of the clays used. 
Recently we received a car load of china clay which appeared to be no 
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different from any previous shipment, but on using it we encountered 
quite a bit of trouble. It was possible to bring the slip within the limits 
for viscosity and specific gravity, but the casting behavior was changed 
decidedly. It had a sluggish appearance, cast slower and hung up in the 
mold somewhat, making it difficult to obtain a solid cast in the heavier 
designs. It resembled the slip we were using when we were trying to 
maintain too high a specific gravity. This condition was improved 
slightly by maintaining a viscosity very close to the lower limits, but 
could not be entirely eliminated. Upon the arrival of another shipment 
of clay, the trouble disappeared. 

There was evidently some difference between these two lots of clay, 
but up to the present time we have been unable to find a test which indi- 
cates it. A plastometer test or a settling test, as mentioned previously, 
showed a slight difference but not sufficient to segregate the clay which 
gave trouble from that which we know was satisfactory. It is a serious 
condition and we hope that a solution or helpful suggestions are offered by 
those who have had similar experiences. 

Open top molds are used entirely. They are 
so superior to the funnel type that no other choice 
is possible. The slip is supplied by the continuous pump circulation 
method. This has been very satisfactory and seems to have no effect on 
viscosity. A ten-foot length of eight-inch pipe or a tank of some kind 
must be inserted in the line between pump and outlets to eliminate pulsa- 
tion. The pipe lines are cleaned every evening with compressed air, to 
eliminate any chance of clogging. 

Both core and drain casting are done, although the bulk of the work is by 
the former method. To facilitate release of the cores, an application of tale 
or compressed air is used. The former is more simple but not quite as effec- 


Method of Casting 


tive and cannot be used when the cores are large and the taper not great. 

For designs of variable thicknesses where wide sections occur in the lower 
part of the mold, it is necessary in pouring to fill the mold only in part, 
at first, thereby casting the wide section before any casting is done on the 
narrower sections above. Additional pours, must of course be made, 
before the top of the preceding pour has become too hard to unite. 

We have tried to give a general idea of our casting methods, bringing 
out difficulties we have had and are still having, as well as those things 
we believe we have fairly well in hand. We have incorporated this in- 
formation in a process specification which has been issued to the shop for 
their guidance and which cannot be changed without the ceramic engi- 
neer’s approval, insuring definite control. We expect that it will have 
to be revised, perhaps frequently in the future, for casting is still new with 
us and we hope that as we progress, further improvements will be obtained. 


THE WESTINGHOUSE HIGH VOLTAGE INSULATOR Co., 
LATROBE., Pa 
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Discussion 
E. H. Fritz: We have been unable to find any test that will indicate 
the variation which we sometimes (not very often) encounter in clays that 
we use. 

W.L. SAMPLE: Do you take into account the difference in temperature 
of slip from time to time? That would give a different viscosity reading. 
In our plant we have quite a difference in temperature of the slip. Ona 
cold day the slip will be quite cold and vice versa. 

A. I. DONNENWIRTH: We do have variation in temperature. It 
varies from about 65° to probably 85°. ‘This has a slight effect on the 
viscosity, but we take that into consideration. 

W. L. SAMPLE: Do you have a graduated chart that shows that? 

A. L. DONNENWIRTH: Yes. 

CHAIRMAN MCAFEE: Speaking of differentiation in clays, do you make 
a viscosity test on clays or do you make viscosity tests on your slips? 
There might be some advantage to you in differentiating that. 

FE. H. Fritz: The plastometer test referred to in the paper is something 
similar to that. 

R. A. HorNING: That does not indicate this variation that you have. 
I thought a viscosity test was made on the clays before sodium carbonate 
was added. 

R. W. HEMPHILL: We tried out the clays separately by casting them 
instead of this other test where they are put in a tub and are shaken up. 
Does that make any difference: to test out the china clay and see how 
long it takes, how much water, and if that varies any? 

E. H. Fritz: That might indicate the difference but what we are also 
after is why we have that difference. What is m the clay that causes that 
difference? If we know that we can test for it quantitatively and possibly 
be able to make adjustments for it. 

C. W. PARMELEE: Perhaps Mr. Fritz has not taken into account the 
organic content of the product. 

E. H. Fritz: Probably not, but we have not had any trouble which we 
could trace to the ball clay. The china clay we use is English china clay 
and contains practically no organic material. 

C. W. PARMELEE: What is the effect of time on that slip, a slip which 
is made today and not used for twenty-four hours or more? Have you 
noticed any material changes in the viscosity conditions or other con- 
ditions? 

E. H. Fritz: A minimum viscosity was reached after sixteen hours. 
But that would not necessarily be the same. You would reach maximum 
deflocculation sooner at one time than another. 

A.S. Watts: Were these results obtained from china clay which came 


uniformly from the same mine? 
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E. H. Frirz: Yes. 

A. S. Watts: A short time ago the statement was made to me that 
some English clay miners at the present time are bleaching their china 
clay with a dilute solution of blue vitriol. I am wondering whether it 
could be possible that the presence of some bleaching agent would account 
for such a thing as this in regard to the behavior of the clay. 

When I was in England I saw a lot of extremely blue water in the bot- 
tom of the clay mine, but I assumed that it was just the normal color of 
clear spring water intensified by a certain amount of clay in suspension, 
and I rather question whether there is anything of that sort used in the 
bleaching of English clay. 

I do not pretend to know anything about the bleaching that is done in 
English china clays, but I raise the question in order to elicit information 
if there is anyone here who can tell us anything about it. 

R. Retr: We had a carload of English china clay shipped to the plant. 
It was chalky and had a great tendency to crumble in my hand. We re- 
ceived another car some time later, same clay, same concern, but this clay 
was fatty and greasy. The chalky stuff would not work but the fatty 
stuff would. They had practically the same fineness. Can you explain it? 

E. ScHRAMM: Did the clay have the same moisture content? 

R. Retr: There was a difference of moisture content of one per cent. 

E. ScHRAMM: Was there any chance of the one lot having been frozen? 

R. Retr: Both came in about June or July. 

H. Goopwin: Do you use the china clay in the raw state or do they 
put it through a filter press? 

A. L. DONNENWIRTH: We use the china clay in the raw state. 

E. H. Fritz: Would it be possible that contamination of the clay by 
ocean water on the way over might have something to do with that vari 
ation? 

A. S. Watts: There would not be very much opportunity for con 
tamination unless the compartments become damp with sea-water. 

E.H. Fritz: We know of cases where there has been leakage in the boat. 

A. S. Watts: That may be possible. The sodium chloride would act 
very definitely, but I had never taken that into consideration because 
such an impurity would -be abnormal. 

A few years ago a large shipment of clay was put into the hold of a steel 
compartment vessel. The compartment had not been properly cleaned 
and a certain amount of iron rust was there which caused much argument. 

CHAIRMAN MCAFEE: The point was brought out in the discussion on 
the English versus the American clays that at one time Mr. Brian found 
them slushing the ball clay down chutes into the boat, but he did not men- 
tion whether they used sea-water to slush it down or fresh water. How- 
ever, I do not believe that is a common practice. It might possibly ex 
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plain some variation in ball clay in case they use brackish water for that 
purpose. 

E. H. Fritz: For the casting process we have not been able to get an 
American china clay that will cast the very thick sections that we have to 
cast. It is possible to cast thinner sections with the American china clay 
but not sections over four inches. We have had no difficulty whatever 
with American ball clays. We use no English ball clay in our cast body. 

A.S. Watts: Some of the English china clay plants are filter pressing 
their clay and some of them are still putting it on top of the driers, a tile 
floor where the water is dried out. There would be a certain appreciable 
difference. If you were buying from a concern that was drying part of the 
clay by one process and part by another, that would undoubtedly introduce 
an error 

H. Goopwin: On the whole the English china clays are fairly moist 
when they leave the mines. Some of them are kiln dried and they are 
apt to get a little drier than those otherwise dried. However, I do not 
think that any absorption would take place which would affect the body. 

There is no possibility, except in rare cases, of any salt water getting into 
the clay, because if there was leak in the boat of any amount the clay would 
be “‘soupy’’ when it was delivered and you would know there was some- 
thing the matter. The boat people on the whole take very good care to 
keep the clay dry. They even go so far as to discontinue discharging 
when there is the slightest amount of rain at the docks. 
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SLIP MAKING AND CONTROL! 
By Pau. H. SANBORN 
ABSTRACT 
The properties of slip for casting solid pieces are discussed. Difficult control of 
slip and blistering are eliminated by use of an organic electrolyte. The effects of vari- 
ations in specific gravity, viscosity and temperature are considered. 


Introduction 

The following discussion is based on observations made on slip for casting 
solid pieces used in the manufacture of electrical porcelain. 

In a great many instances various troubles such as blistering of fired 
ware, difficult drying, and slow casting can be traced directly to the treat- 
ment of the slip. A few of the variables encountered in the preparation 
of slip and the effect of each will be discussed. 


The Effect of Viscosity 

It has been observed in practice that slips of high viscosity cast very 
rapidly, and that the time of casting increases as the viscosity decreases. 
When solid pieces are cast with slip of very high viscosity the portion of 
the slip in contact with the mold will cast very fast. This part will shrink 
away from the mold leaving an 
excess of water in the center. This 
results in a piece of varying density 
which will often crack in the drier 
due to the increased amount of 
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Viscosity in Seconds 


om 75 + +t + 
water which must be removed. 
The time of casting is consider- 2 


ably increased when slips of low Percent Salts Added 

cate and sodium carbonate. J. D. I. Co. 

uniform and dense ware is obtained. Sp. gr. 1.80 

When the viscosity is very low the 

casting is much slower. There is also a tendency for the non-plastic 

materials to settle when large pieces are cast. Drying is more difficult 

when slip of this kind is used. 


The Use of Electrolytes 


The addition of electrolytes is one of the most important steps in the 
preparation of slip. (Fig. 1.) This curve shows the effect of an electro- 
lyte which consists of a 1:1 mixture of sodium carbonate and sodium sili- 
cate. The first additions cause a very rapid drop in viscosity after which 
the effect becomes less. Further additions cause a more gradual rise. 
The parallel lines represent the limits of viscosity which give the most 


1 Presented at the Annual Meeting of the AMERICAN CERAMIC Society, Columbus, 
Ohio, Feb., 1925. (White Wares Division.) 


J, 


556 SANBORN 


satisfactory results. It is possible to obtain the same viscosity at two points 
on the curve. However, the properties are quite different. The portion 
of the curve at the left is the one used in general practice. 

Slow casting and drying are encountered when slip corresponding to the 
portion of the curve at the right is used. In drying, the water containing 
the salts in solution, moves to the outside of the ware, and is evaporated, 
thus leaving the salts concentrated at the surface. This is one of the most 
common causes of blisters. The quantity of salts is sufficient to cause a 
decided fluxing action on the body. The life of the molds is shortened by 
the action of the salts. 

The desirable working part of the curve is very steep, consequently 
small change in concentration of the electrolyte will bring about a relatively 
large change in viscosity. Obviously it would be a difficult matter in prac- 
tice to adjust the concentration of the electrolyte to bring about the de- 

sired condition. This is accom- 


©plished by the use of a Missouri 
130 
clay of unusual characteristics. 

“This clay contains a natural elec- 

1/0 Hitt trolyte of an organic nature, the 

100 effect of which is extended over a 

period of time. In the particular 

/ 2 3 6 7 & 


Cubic Centimeters of Extract process used, the slip when made has 

Fic. 2.—Viscosity curve. Missouri ball g viscosity of about 180. It is then 
clay extract slip—600 ce. 1.80 SP. gr. Ex- aged for ‘ period of four days. Dur- 
tract—5 grams lignite boiled 5 minutes in . 
ing this time the viscosity will drop 

to about 125, at which point it is 
ready for use. This change is brought about without the addition of any 
deflocculating agents. If the viscosity drops below the lower limit, it is 
only necessary to add a very small amount of a flocculating agent. 

The Missouri clay contains a large amount of lignite. This lignite seems 
to contain most of the electrolyte in the adsorbed state. When five grams 
of the lignite was boiled in 200 cc. of water for five minutes, the extract 
was found to have a pH value of 8.0 (Fig. 2). This curve represents the 
change in viscosity with the addition of the extract, showing the defloccu- 
lating properties which the clay has. The effect of this electrolyte can be 
adjusted to meet different conditions by varying the amount of the clay. 
This clay can be substituted for china clay. An electrolyte of this type is 
very desirable. It is readily oxidized in firing and leaves nothing to exert 
a fluxing action or to cause blisters. ‘The effect on the molds is very slight. 


The Effect of Weight 
If the specific gravity of a slip is high an excessive amount of electrolyte 
is required to bring it to the proper working condition. ‘The action toward 
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electrolytes is often very erratic. Slip which is too light will delay the time 
of casting and will be difficult to keep in suspension. The proper weight 
of slip can only be determined by experiment. 


The Effect of Temperature 


Viscosity is greatly affected by temperature changes (Fig. 3). The 
speed of flow of the water through the body is a function of the tempera- 
ture. The proper temperature of slip for casting can be determined by 
experiment. 

In attempting to control slip it is necessary to take into consideration all 
the factors which enter into the preparation. A variation in one will 
cause variations in the others. The best method seems to be that of hold- 
ing as many as possible at a con- 


stant value. If the weight and . 
temperature can be held constant <z 
the viscosity can be adjusted with © 
60 
some degree of certainty by means HHH HE 
50 444 t + ++? 
of electrolytes. 70 80 90 100 110 20 130 140 150 160 170 180 
The weight of the slip is taken __ ee 
= : Fic. 3.—Viscosity vs. temperature. Sp. gr. 
by means of a 500-cc. volumetric 1.80 


flask, which has the neck removed 

at the graduation line. The flask and the slip are weighed in grams and 
a table consulted, giving the weight in ounces per pint. The specific gravity 
is easily obtained from the same figure. This method gives good results in 
the hands of the workmen as the chance for error is small. The viscosity 
is taken by means of a viscosimeter which has an arbitrary scale. A vis- 
cosity of 100 seconds represents the danger line and requires immediate 
correction. By having this standard to work from, the men are able to 
appreciate the effect which the viscosity has. 


Tue Jerrery-DeWitt INsuLAToR Co., 
Kewova, W. Va. 


Discussion 


C. C, TREISCHEL: ‘The question of control of the casting slip is no doubt 
one of the most important questions in the proposition of casting. 

K. M. SmirH: What is the meaning of the term that pH is equal to 8? 

P. H. SANBORN: The pH value represents the concentration of the 
hydrogen icn, or in this case, the hydroxyl ion. It is obtained by two 
methods. One requites quite an elaborate array of apparatus, the elec- 
trometric process; and another is by means of the colorimetric process, 
which has the disadvantage of requiring a very clear solution in order to 
observe the colors. 

The electrometric process or method is very much more accurate be- 
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cause turbid solutions can be used. However, the apparatus is very 
expensive, and you want to be sure that you have a need for it before you 
get it. That measurement was made in order to determine the character 
of the extract of this ball clay. The other ball clays which we use show a 
slight acid reaction. Hydrogen-ion concentration of seven is the neutral 
point. A concentration of pH value of 8 represents slight alkalinity. 
It is a very accurate means of determining the slight alkalinity or acidity 
of any solution. 

E. H. Fritz: Would the hydrogen-ion concentration determination 
indicate the variation in the clay which we spoke of in our paper? We 
stated that we did not seem to be able to take care of it by trying different 
amounts of electrolyte. That was a ‘cut and dried’’ method, however 
We tried various amounts of electrolyte. We were able to lower viscosity 
with increased electrolyte, but this did not eliminate the trouble. Higher 
viscosity did not correct the condition either. 

L. Navias: HO = H* + OH~-. The water dissociates into hydrogen 
and hydroxyl ions. In other words, water contains these two ions and 
the Law of Mass Action states that the hydrogen ion and the hydroxyl 
ion are contained in equivalent amounts at equilibrium. It is a fact that 
at room temperature of roughly 22°C the concentration of the hydrogen 
ion and the hydroxyl ion in the water has the value of 10~', and there- 
fore each of the concentrations, that is, of the hydrogen ion and of the 
hydroxyl ion, will be 10~’, as the water breaks up into hydrogen and hy- 
droxyl ions of equivalent amounts, and this (10~'*) expresses the total 
value of the dissociated water present. So that the neutral point in this 
equilibrium really means that there are as many hydrogen ions as there are 
hydroxyl ions and under those conditions the neutral point will have the 
value of 107’. 

If we add an acid to the water solution, as HCI which dissociates into 
hydrogen ion and chlorine ion we will be increasing the concentration of the 
hydrogen ion and decreasing the concentration of the hydroxyl ion, but 
the equilibrium constant will always remain the same. In this manner we 
can increase or decrease the hydrogen ion to any value at will. 1077 
is the hydrogen-ion concentration. The pH value is merely another way 
of expressing it, namely, as the logarithm of the reciprocal of the hydrogen- 
ion concentration, log ——- ‘The pH value in this case would be 7, and the 

increase in this value, say, to 8 would actually mean a decrease in the hy- 
drogen-ion concentration. 

P. H. SANBORN: Mr. Fritz asked a question about our application of 
this method of measurement. I will have to say that it does not tell the 
whole story. There are a number of other factors that must be taken into 
consideration. However, if used in connection with viscosity you can 
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pretty well tell what to expect the viscosity to be by the treatment with 
certain electrolytes. 

H. GoopwiIn: What percentage of this was ball clay? 

P. H. SANBORN: We use a mixture of two ball clays. We vary it ac- 
cording to temperature conditions. In the summer time we cut down on 
it a little bit and in the winter time we can increase the amount. We can 
get where we want to on the viscosity by the proper judgment of this clay 
since it carries its electrolyte with it. 

C. C. TREISCHEL: Would a body of the particular type which Fig. 
1 represents, if deflocculated’ with an inorganic deflocculating material 
cast better in this range here between the parallel lines? 

P. H. SANBORN: Yes, regardless of whether it is organic or inorganic. 
That seemed to be the best range, the one within the parallel lines. 

C.C. TREISCHEL: Asa slip is deflocculated within this range (25 or 30) 
ages, will it tend to get thicker? 

P. H. SANBORN: No, the slip will get thinner, the viscosity will be- 
come lower as it ages. 

C. C. TREISCHEL: If deflocculated with inorganic material? 

P. H. SANBORN: If inorganic material is used it will drop in viscosity 
for a certain period of time, after which it becomes set or begins to 
thicken. The viscosity becomes higher. 

C. C. TREISCHEL: Is the reason for the dropping a matter of not mixing 
it long enough in the blunger before it goes into the agitators? 

P. H. SANBORN: Yes, that is probably the reason. 

C.C. TREISCHEL: Then am I right in assuming that with your method 
of deflocculating with the organic material, you deflocculate over on this 
side of the curve? (Right side.) 

P. H. SANBORN: We try to keep away from that part of the curve. 
If during our process of aging the viscosity drops below the lower limit 
there, or the lower parallel line, we will add acetic acid or some similar 
flocculating agent to bring it within the bounds. 

C.C. TREISCHEL: If you get down below this point and add acetic acid, 
then am I not right in assuming that you thoroughly deflocculate your clay 
in the preliminary mixing. 

P. H. SANBORN: We add no sodium carbonate or silicate or any other 
ceflocculating agent to the slip at any stage, so at the time it is made it 
will have a viscosity of about 180, and during the period of the four days 
aging the viscosity will drop close to the range between parallel lines. 

C. C. TREISCHEL: I cannot get your point of view. It may be because 
it seems to me that with what you do and with the answers which you have 
given to my questions you must be over in this range in deflocculation 
rather than in here with your organic materials. And as it ages it gets 
thinner by coming down this curve here, so that if you come below this 
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point and a flocculating material is added, such as acetic acid, you would 
throw yourself over on this side of the curve. 

P. H. SANBORN: If you had the slip at the end of the four-day period 
and the viscosity went down, you could be pretty sure you were on the 
left hand side of the curve, could you not? 

C. C. TREISCHEL: Yes. 

P. H. SANBORN: Well, that is what happens. 

C. C. TreIscHEL: You are here (left side) then. I was wondering 
whether you were over here on the right side, and if you were, whether 
there was any difference between the casting action on the left side and the 
right side. 

P. H. SANBORN: We have used slip on both sides. In order to tell 
which side of the curve we are on we take the slip and add sodium car- 
bonate, and if the viscosity goes down, we know we are on the left hand 
side, and if it goes up we know we are on the right hand side. 

C. C. TreiscHeL: Are the results the same? 

P. H. SANBORN: No, the results are quite different. 

A MEMBER: May we ask what sort of ware you cast, please? 

P. H. SANBORN: We are casting high tension insulators in open top 
molds. They weigh about 33 pounds apiece. We make three pourings 
per insulator. It is very necessary that we get the proper bond between 
different pourings. While we were operating on the right side of the curve 
we found that a decided scum showed up which interfered with the bond. 
That was due to the increased amount of salts which were concentrated 
there on the top due to the evaporation of the water which prevented the 
best bond between the different pourings. However, on the left side of the 
curve, we are entirely free from that scum and the different pourings are 
bonded properly. 

C. C. TREISCHEL: It is quite evident then that the deflocculating action 
of the organic material is much slower than that of an inorganic material. 

P. H. SANBORN: Yes, it is not very rapid. It stands over a period of 
over four days. It takes a four-day period to get the viscosity which we 
desire. 

FE. H. Fritz: Why is the lower limit set so far above the point of maxi- 
mum flocculation? Would it be desirable to go down as far as 75? You 
would still be on the left hand side of the curve. What trouble is encoun- 
tered in doing that? 

P. H. SANBORN: We allow ourselves a good margin above the settling 
point. The slip will settle in the neighborhood of 80 viscosity. 

E. H. Fritz: Do you encounter settling before maximum flocculation 
is reached? 

P. H. SANBORN: Yes. 

F.S. Hunt: Casting is not one of our problems, but in working with 
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sodium carbonate and silicate in factory conditions it is almost next to 
impossible to work with a slip that high up on that curve. Most people 
are working, I believe, down at that 75 point and have a chance to keep 
it somewhere uniform. A slip up on that part of the curve is very much 
more subject to variation than one down further on the curve, unless 
this ball clay acts differently than sodium carbonate and sodium silicate. 

C. C. TREISCHEL: I think there is one thing Mr. Sanborn has brought 
out with respect to that, and that is that it is much less active. The 
action is much slower and extends over a period of days while the inorganic 
deflocculating material takes effect in a matter of a few hours. There is 
a difference there. 

E. H. Fritz: That is an individual condition depending on what is 
being cast and how the viscosity is determined. Our viscosity limits 
are very low numerically. Very likely our viscosity is not any different 
from Mr. Sanborn’s; it depends upon what kind of ware is being cast. 

F.S. Hunt: I was bringing out the point that you are trying to work 
that on that curve of viscosities. 

E. H. Fritz: I meant that, too. 

W. K. McAFEE: I would like to hear this discussed from another view 
than that of electrical porcelain. Our own experience in casting control 
is that the viscosity readings are not reliable so far as we are concerned. 
We work specific gravity the same and test the action of the slip in actual 
test cast. Our viscosity varies greatly, and does not seem to prove any- 
thing so far as our own particular process in casting sanitary ware is con- 
cerned. We do not pay any attention to viscosity. 

P, H. SANBORN: With this particular body used here, which has a ball 
clay content of 6%, and since the settling point occurs as a viscosity much 
above the point of maximum deflocculation, it is necessary to pay very 
close attention to the viscosity. 

C. C. TREISCHEL: With a low ball clay content it is much more likely 
to settle than one having 15% or 20% ball clay. 

W.K. McAFEE: I would like to have that side of the argument brought 
out by some discussion. 

C. B. Youmans: We are casting sanitary ware and about three or 
four months ago we tested for specific gravity and held to that, but then 
we thought we would try something else along with specific gravity and 
we tried this viscosity, and we found that had a great deal more to do with 
the casting than specific gravity. We can vary specific gravity possibly 
one or two grams but if we vary in viscosity as much as two or three min- 
utes it will throw us way out. Since then we have been trying to hold 
to a viscosity instead of a specific gravity. 

W. K. McAFEE: I did not mean to convey the impression that our 
viscosity varied quite that much. 
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C. B. YouMANS: We have ours vary as much as two or three minutes 
and when we do we are in a lot of trouble, but we can cast within a minute’s 
variation and have no trouble at all. 

W. K. McAFEE: That is the same point I wanted to bring out, that 
it could vary over a considerable range. We have found that specific 
gravity needs to be kept fairly uniform for our particular method. 

E. SCHRAMM: What is the percentage of change represented by two 
or three minutes? 

C. B. Youmans: If we come down to two minutes for 200 cc. we can 
still cast with three minutes for 200 cc. ’ 

K. M. SmituH: Do you find that the man making the slip can determine 
the viscosity a great deal by pouring the slip, or by feeling of it with his 
fingers? 

C. B. YouMANS: We are working on such a heavy schedule, we do not 
have time to try all of these little individual tests. We are making about 
40 to 50 tons of slip a day, and we are working on such a fast schedule that 
we do not test every batch. We only test in the agitator once a day, usually 
in the morning before we start. 

K. M. SmitH: We have an Italian making the slip up at the other plant 
and he can judge the viscosity very nicely by blowing on the slip. He 
makes very good slip. 

E. ScHRAMM: Ina great many potteries that manufacture whiteware 
it is left to the workmen to a certain extent because the slip is not delivered 
and controlled. It is delivered in tubs, some is used and then it stands 
around until more is put in it. No one has ever devised a way of avoiding 
that situation. We control our casting slip as we make it, but beyond that 
it is out of our hands. We have never felt at liberty to forbid the men 
making adjustments, especially on the specific gravity of the slip. We 
feel that we have to rely on their personal skill in the last analysis. 

E. H. Fritz: Was any difference ever noticed in casting the slip which 
had a viscosity which was high where the specific gravity was all right? 

W. K. McAFEE: If the viscosity gets too high, that is, beyond the lim- 
its suggested by Mr. Youmans, of course, it does not drain right in hollow 
casting or over-casting, but up to that point where it does not actually 
drain right in the mold, it does not make a great deal of difference. It 
will have some effect on drying and setting up, but the temperature and 
mold variations seem to make more difference than that. As compared 
with the other variations that enter into casting, viscosity does not seem to 
be so important. 

E. H. Fritz: What would you do if the specific gravity was satisfactory 
but the viscosity was not? 

W. K. McAFEE: We would probably add more salts to bring it down 
because we seem to be high enough up the left hand side of the curve to 
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make that correction. We are frank to say we do not know very much 
about making slips so far as technical control is concerned. 

E. T. MONTGOMERY: I would like to ask Mr. Fritz if he uses gravity 
or forces the slip out by air pressure. 

E. H. Fritz: By gravity. 

E. T. Montcomery: Do you empty through a pipe line or valve? 

A. L. DONNENWIRTH: We empty the mill through a valve by gravity. 
Air pressure is used in addition to merely speed up the operation. 

E. T. Montcomery: If air is used it brings in another factor which 
would affect the use of the ball mill as a viscosimeter. That is the reason 
I asked the question. When emptied by gravity and through a valve I 
was wondering if you found the ball mill to be rather an accurate viscosim- 
eter itself. If your mill will empty properly have you still the possibility 
of too great a variation in the viscosity? 

A. L. DONNENWIRTH: You can notice a difference in the viscosity. 
If it is too high it takes a much longer time to empty the mill. 

E. T. Montcomery: Is the ball mill a sufficient guide, or must you 
make a test with a viscosimeter? 

A. L. DONNENWIRTH: We have never used it as a guide. We always 
make a test with a viscosimeter. 

E. T. MONTGOMERY: I have found in my practice in making very small 
quantities of slip that the rate of flow from my ball mill is a sufficient test 
for me. 

A. L. DONNENWIRTH: When the mill is finished we take a small sample. 
It only requires about two minutes at the most to make that test, so you 
see we do,not waste much time and it is much more accurate. 

E.T. MontGoMERy: Except that you are dealing with a small quantity 
and perhaps the test on the larger quantity might be even more practical 
than that and of equal value. That is the point I had in mind. 

E. H. Fritz: I do not believe it would be close enough. 

K. M. SmitH: I would like to ask Dr. Navias if it would be possible to 
dilute a slip down with distilled water and then add a color such as methyl 
orange and titrate with a known solution. What kind of a factor would 
you use to convert it over into a hydrogen-ion concentration? 

L. Navias: The soil chemists have done a great deal of work along these 
lines using the colorimetric method for their pH concentrations. 

K. M. SMITH: What color do they use? 

L. Navias: They have a series of indicators. There are quite a num- 
ber of organic acids or bases which exist in tautomeric forms in equilibrium 
with each other in solution. They also have the property of changing 
their color at the transformation corresponding to a definite hydrogen- 
ion concentration. That is what is used in the colorimetric method. 

For instance, phenolphthalein is a good example. At a definite px 
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value, that is, at a definite hydrogen-ion concentration it changes from 
colorless to red. This is purely a comparison method standardized by 
the electrometric method. ‘The pu value for the change in color is de- 
termined once for all, and so it is just a matter of finding a number of 
organic compounds of this type with values which are spread over the field. 

Washburn has taken a number of salts of organic compounds and plotted 
them in a curve of this type in which he gives the name of the salt, and also 
the pH value at which it will change from one color to another, and you 
can find that published in quite a number of hand books. 

The soil chemists, of course, have made a big study of the indicators. 
Dr. Clark of Washington has done a great deal of work along these lines. 
It is just a matter of getting together a number of suitable organic com- 
pounds that will be converted, one at a pH value of 7, another at 8 and 
another at 9, or intermediate values, and using the series for the determina- 
tion. In the actual determination it is just a matter of taking the water 
solution of whatever material you are dealing with and adding known con- 
centrations of your indicators to it under control conditions and noting 
where the change takes place. 

There is a very fine method discussed in the literature’ whereby one can 
determine the intermediate values between the color changes by a com- 
parison method. One set of test tubes containing different quantities of 
indicator is made alkaline, while another set is made acid. ‘The color of the 
indicator in the unknown solution is then compared with the intermediate 
colors obtained by coupling the ‘‘acid’” and ‘‘alkaline’”’ standard indicator 
solutions. 

K. M. SmitH: May I ask where and to whom to write to get this in- 
formation and if this series is set up in shapes so that a person can buy 
standard solutions? 

L. NaviAs: Yes, youcan. I am not advertizing anything but I might 
mention off hand a company, I think it is the La Motte Company, which 
produces a series of indicators ready for use. 


1 “Colorimetric Determination of H-Ion Concentration without Buffer Mixtures, 
with Especial Reference to Soils,’’ Louis J. Gillespie, Soil Science, 9, 115-36 (1920). 
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. Is a higher firing temperature or a longer soaking period 

required to accomplish complete vitrification of a cast body, 
compared with the same body used in plastic form? (By G. W. Lapp.) 


C. C. TREISCHEL: I know of some who have used the same body ex- 
actly for casting that they do for wet process. 

C. S. Mappock, JR.: We use the same body for casting that we do for 
pressing. We have made no change in our firing conditions because we 
see no difference in the firing of the cast or the pressed ware. 

F. H. Rueap: The type of ware and clays used should be considered 
in answering this question. Why not cast and press a similar shape with 
the same body, firing these in the same sagger at a temperature approxi- 
mating vitrefaction? 

Absorption tests could be made, and if the cast piece proved to have higher 
absorption than the pressed piece, it is reasonable to assume that a slightly 
higher firing temperature or longer soaking period might be necessary to 
accomplish the complete vitrification of a cast body compared with the 
same body in plastic form. It should be obvious that different mechanical 
treatments in connection with clayworking processes would more or less 
result in physical differences in the bodies when subjected to the same firing 
conditions. 

Assume that a typical earthenware or sanitary ware body was used in 
making a round disk exactly eight inches in diameter and '/,-inch thick 
(mold size) by the following processes: 


Dust pressed. Moisture content 10%. Pressure 500 lbs. 

Dust pressed. Moisture content 15%. Pressure 3000 Ibs. 

Cast, without salts, 24 ozs. to the pint. | 

Cast, deflocculated slip, 32 ozs. to the pint. 

Pressed, moisture content, about 25%. 

Jiggered, moisture content, about 30%. Ordinary knife edge jigger tool. 
Jiggered, moisture content, about 30%. Flat heel wooden jigger tool. 


Ow 


and that these slabs were all fired in the same sagger until the average 
absorption would be about 3%. When the slabs came from the kiln and 
were measured it would be found that there would be a variation of from 
'/\¢inch to at least */;. inch in diameter, and that the absorption would vary 
at least 1%. 

In casting heavy clay products there is sometimes enough weight and 
pressure combined to offset any marked physical differences between cast 
and plastic processes as far as contraction and absorption are concerned. 
But this again depends on the particular treatment and composition of body. 


1 Presented at the Annual Meeting, AMERICAN CERAMIC Socrety, Columbus, Ohio, 


Feb., 1925 
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H. Goopwin: Due to our disastrous fire and complete destruction 
of scales, I cannot arrive at any definite conclusion. However, you 
can assist to some extent, so I am sending you by Parcel Post two pieces 
marked ‘“‘C’’ and two marked ‘‘P”’ at the time they were made and dried. 
The pressed pieces were as I recall somewhere about one ounce heavier 
(avoirdupois). 

I would suggest that you weigh these four pieces, then determine the 
absorption. This will show the relative density difference between a 
cast or a pressed piece. Orton cones 6, 7 or 8 were fired with these pieces, 
and Veritas disks, and although one piece marked ‘‘C”’ and one ‘‘P”’ were 
fired in the same sagger there is no difference in points registered by the 
disks. Sometime later it may be possible to pursue this study further. 

Report By A. E. MacGEeE:' The dry weight of the two cast bowls is 
504.3 and 489.5 grams respectively. The dry weight of the two jiggered 
bowls is 515.0 and 547.5 grams respectively. 

The porosity of the two cast bowls is 22.67% and 20.86% respectively. 
The porosity of the two jiggered bowls is 20.08% and 19.75% respectively. 
The porosities were determined after soaking in distilled water for 1'/» 
hours, boiling 1 hour and standing 17 hours. The dry weight, saturated 
weight and suspended weight were taken. 

C. C. TREISCHEL: It would seem then that the amount of alkali that 
is used for deflocculation has no effect whatever upon the maturing tem- 
perature of a body. 

R. W. HEMPHILL: We make cast ware out of the same body as is used 
in pressed ware, firing the cast in the bottom part of the kiln. The dry 
press has to be placed higher. The cast ware will vitrify in the bottom of 
the kiln. The same body by wet process has to be fired harder. 

C. C. TREISCHEL: Have you any idea in percentage how much alkali 
the body uses? 

R. W. HEMPHILL: No. 

C. C. TREISCHEL: Ordinarily on the basis of half soda ash and half 
water glass about 0.4% is what is used. If you are going higher than that 
the concentration of alkali might play some part. 

R. W. HEMPHILL: About 100 ounces of alkali to 1600 pounds of clay, 
I believe. 

C. C. TREISCHEL: The alkali percentage then is about 0.4%. 

W. K. McAFEE: I have had no personal experience, but a plant that 
we took over was formerly using the same body for casting and pressing 
sanitary ware. They reported that the cast ware was fired harder through 
the same firing conditions in a tunnel kiln than the pressed ware. It was 
apparently vitrified a little bit more. You could tell the difference in the 
color and in the ring of it. 


July 14, 1925. 
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T. W. BLack: I have found where I have used colored slips on cast ware 
that the colored slips vitrified quicker than they did on pressed or other 
ware. I do not know whether the electrolytes in the cast ware have any 
effect or not, but it appears that they have. 


To what extent do electrolytes used in preparing casting 


Question - slips replace feldspar and other fluxes in completely vitrified 


bodies? 
C. C. TREISCHEL: This was discussed in the first question. 


How do the drying shrinkage, firing shrinkage and maxi- 
mum density of a cast body compare with these properties 
in a similar body made up in plastic form? 


Question 3 


C. S$. Mappock, JR.: We do not notice anything in the body. We use 
a slip of 32 ounces to the pint and can find no appreciable difference be- 
tween the cast and the pressed ware. The cast body will be a little bigger. 

M.R.HoRNUNG: We do not differentiate between the drying and firing 
shrinkage, but their total will be smaller with the cast piece than with the 
pressed piece. 

C. C. TREISCHEL: That is with a slip of what weight? 

M. R. Hornunc: The slip is about 30 ounces or perhaps 29. That is 
for china. 

3 What measures should be taken for correcting a slip 
Question 4 that requires excessive electrolyte? 

C. C. TrEIscHEL: If we should consider that a slip for casting would 
normally contain about 0.4% alkali, based on materials used, how could 
we correct a body which requires 0.6% for deflocculation; what changes 
could we make in that body to get it down to 4%? 

A. Foitz: Some of us have never had any experience with a body that 
required that. 

C. C. TREISCHEL: Suppose you are using 0.35% of alkali and you want 
to get a body which will use 0.25%, how would you go about working out 
such a body? 

T. A. SHEGOG: We would lower the ball clay content to the amount of 
electrolyte required, because it is on the plastic material of the clay that the 
electrolyte acts. We would reduce the ball clay. 

C. C. TREISCHEL: Has any one found soda blisters in a cast like this 
and overcome them by a body change? 

F. H. RippLE: Suppose we did not know anything about casting at all, 
like a man out of school who wanted to get a casting slip. If he did as 
he had been taught, he would probably get all of the clays that he knew of 
or could find out about which were clays that had been used successfully. 
He would try out each of those clays individually to see how they behaved 
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with electrolytes. Then he would pick those clays which seemed to have 
the widest range where the effect of the electrolyte was as uniform as it 
could be; also, those clays which required the least amount of electrolyte 
to give the best results and work on those as a starter for his body. 

Another thing he might also do is to study the literature and instead of 
doing the work himself find out what others have done. 

E. ScHRAMM: I should like to say that Mr. Shegog’s statement about 
the action of the electrolyte on the ball clays is not consistent with the 
work which we have done in the deflocculation and sedimentation of clays. 
The ball clays are characteristically dispersed as we gét them whereas the 
English china clays are usually highly flocculated. It would be my belief 
that the action of the electrolyte to deflocculate the clay would be on the 
china clays rather than on the ball clays. I have had no direct practical 
experience with changing the ball clay content of casting slips. This is 
simply an opinion based on my understanding of the properties of the differ- 
ent clays. 

K. M. SmituH: I think that can be easily shown. If you take plastic 
clay and dope it up it will usually get thicker. That goes to show that the 
ball clays and plastic clays are natural deflocculating agents. The higher 
you get a ball clay the less dope you need. It seems to me that the de- 
flocculating reagent acts on the china clays and not so much on the ball 
clays. 

T. A. SHEGoG: The question has been raised on what portion of the 
clay does the agent act. If we accept the colloidal theory that the elec- 
trolytes can act only on the colloidal matter in the clay, we must remember 
that china clays are very low in colloidal material. I have found figures 
like '/2 of 1% colloidal matter in English china clay and up to 5% in Eng- 
lish ball clay. 

It would naturally take more electrolyte to act on 5% of colloidal matter 
in English ball clay than it would on '/2 of 1% in the china clay. 

W. K. McAFEE: One of the ceramic engineers of a Trenton sanitary 
pottery has succeeded in reducing his electrolyte in a laboratory experi- 
ment to almost unheard-of limits by increasing the ball clay content in the 
body. That would seem to confirm Dr. Schramm’s statement. I believe 
the solution would be to increase the ball clay rather than to decrease it. 

R. W. HEMPHILL: We have two casting bodies. One is about 23% 
ball clay and takes 0.4 of 1%. We have another one with 16% or 18% of 
ball clay and that takes about four-fifths as much electrolyte which is 
just the opposite. 

I. E. Sproat: This difference of opinion seems to be due largely to the 
type of ball clay that they are using. A lot of our ball clays contain organic 
electrolytes. If we use a light colored ball clay with a small amount of 
organic material, ten chances to one it will take more electrolyte. On 
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the other hand, if we use one containing a large percentage of these organic 
electrolytes it will take less. 

C. C. TREISCHEL: A little experience I have had along these lines seems 
to indicate that an increase in the ball clay, particularly of the types that 
we were using, for casting electrical insulators, reduced materially the 
amount of alkali necessary for deflocculating that particular slip. 

We started out using about 12% ball clay, and with the same ball clays 
increasing to about 22% decreased the amount of alkali by about one- 
third. Then we changed the ball clays, and finally with the same 22% 
of ball clay content reduced the alkali to slightly less than one-half of what 
it was originally. It was slightly less than one-half, because originally 
we were using soda ash and sodium silicate on a half and half basis, and 
we used in the last body the same amount of soda as we used at the start 
and eliminated entirely the sodium silicate. Sodium silicate is regarded 
as a more active deflocculator than the sodium carbonate. That was with 
Tennessee and English ball clay. There was a change in the ball clay type 
used, showing that no doubt the organic salts carried by the clays played 
an important part. 

T. A. SHEGOG: Do you not think in this discussion that we should 
confine ourselves to the same ball clay? If an increase in ball clay reduced 
the electrolyte required, would it not be logical to suppose that the time 
would come when we would either use no electrolyte at all or actually have 
to add a deflocculating agent, acetic acid or something else? I mean to 
say if the actions are inverse, would not the time come when by sufficiently 
increasing the ball clay we would not need an electrolyte at all? 

D. W. Ross: Mr. Sproat, will you enlarge upon this idea of organic 
salts, what some one or more of them are; what their general nature is? 

I. E. Sproat: If you can get an organic chemist to make an analysis 
of these clays and tell us what they contain, I would be satisfied. It is 
a difficult thing to say just what they contain. 

F. H. Rrppie: If you have a clay that acts as a deflocculating agent 
or saves us from using silicate of soda and sodium carbonate, in the end, 
are we any better off? Do these salts, which occur naturally, do less harm 
in a body than those which are added; in other words, is it an advantage 
to cut down on the additions of electrolyte? 

R. E. Rem: We were bothered with soda blisters, but we are now 
making a slip without any soda at all, just with straight silicate, and have 
eliminated soda blisters altogether. We made this adjustment with our 
darker ball clays. 

H. Goopwin: Are soda blisters due entirely to the action of the soda? 
I think we shall find it true that when the deflocculent becomes part of the 
body it will have some effect upon the question. 

I. E. Sproat: The soda salts come to the surface and blister. 
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F. H. Rrppie: Is there anything else that comes to the surface out- 
side of these highly organic ball clays, if there is no soda that is not put in? 

I. E. Sproat: Organic acid very seldom comes to the surface. To a 
certain extent then it is an advantage not to have to use the salts. 

C. C. TREISCHEL: That point was brought out by Mr. Sanborn some- 
what in his paper, in which he told about the blistering trouble being 
eliminated by reduction in the use of alkali.! 


F What troubles would one expect with an excessive amount 
Question 5 


of electrolyte in drain and in solid casting? 

If we had a body that normally required 0.35% alkali, and through some 
change in the clays with which we were not familiar, we found that we had 
to increase the alkali content up to 5%% in order to get the same results 
with regard to specific gravity and viscosity, what trouble would that 
cause in drain casting? Would it tend to hang, or not drain clean? 

M. R. Hornunc: That does not have so much to do with the amount 
of electrolyte as with the thickness of the slip. If the slip is thin enough 
it will drain pretty well regardless of the amount of electrolyte in it. 

PauL TEETOR: Slip requiring an excessive amount of electrolyte 
usually works satisfactorily if it is not too thick. Balling, however, may 
take place; that is, there seems to be a tendency for the slip to congeal 
after it has been poured into the mold. There will be little trouble with a 
piece which casts quickly, but with a piece requiring one and three-quarters 
to three hours to cast, the slip may sometimes thicken enough so that the 
slip becomes so viscous that the pressure can not force the slip into the 
more remote portions of the mold. This results in a tendency toward 
hollow casting, or in balling. Especially is this true if it occurs where a 
web branches off from a side wall. If it is completely deflocculated it 
drains very nicely. If it is not, there is some tendency to hang and not 
drain clean. 

C. 5. Mappock, JR.: When we first went into casting we used a solid 
cast of about °/s to */, inch. When the men complained of the slip not 
working right, one of our foremen promiscuously added salts to suit him- 
self, and to satisfy the workmen. When that ware came from the kiln, 
we found excessive blisters, or, after a period of 24 or 48 hours some of the 
ware would dunt. In one case they went up to 50% of dunted ware out of 
a kiln. 

At this time we were experimenting with one-fire ware. We discovered 
that in the one-fire ware, where the glaze was put on the clay, that all the 
pieces made with clay having excess salt came out good. We put all the 
ware of the clay having excess salt through one fire without losing any of it. 

F. H. RueEAD: ‘The condition experienced by us in connection with an 


1See pp. 555-64, This Journal. 
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excessive salt content has been that we always had a deposit on the ware 
when it came from the bisque kiln. In addition to this, the molds de- 
veloped a heavy film or crust, and for a period we had to scrub the molds 
after each casting. When we cut down the salt content, the deposit on 
the bisque ware and the film on the molds did not occur. 

C. C. TREISCHEL: In other words, you had more attack on the mold 
from an excessive amount of electrolyte and also on the ware itself. What 
was that coat on the ware? If you had broken the ware could you dis- 
tinguish a difference in texture at the surface and in, we will say, up to 

1000 to '°/1090? Was the texture the same? 

F. H. Rueap: The coat or film generally appeared on the upper sur- 
faces that were exposed, both during the drying and firing periods. In 
the case of vases, the coat would be around the edge and on the top of the 
handles. If the vases were dried and fired up-side down, the coat would 
occur at the base, or in other words, at those surfaces that would dry first. 

C.C. TREISCHEL: Could it be removed readily by sponging or scraping? 

F. H. RHEAD: No. In most cases, the coat was not in evidence until 
after the bisque fire. The coat had a glossy blistered surface and was 
sometimes quite red in color. 

C. C. TREISCHEL: Could you notice it in the green ware? 

F. H. No. 

T. A. SHecoc: I had a case some time ago where cobalt sulphate 
was used for stain, and the accumulation of sulphate in the press water, 
which was used over and over again, became excessive. The foreman in 
creased the amount of dope in his casting slip so as to decrease the vis- 
cosity. The slip was becoming thicker and thicker. We found that a 
state was reached when the surface of the ware, after the mold was drained, 
when exposed to the air actually dried faster than the surface in contact 
with the mold. When we used fresh water in our blungers the whole 
trouble disappeared. Whether this was due to an excessive amount or not, 
I am not prepared to say. I think likely it was. 

D. W. Ross: Part of a lot of ware affected similarly to that mentioned 
by Mr. Rhead, was fired with unsatisfactory results. By removing the 
surface coating with a soft dry brush the balance of the ware was reason- 
ably satisfactory after firing. 

C. C. TREISCHEL: You mean brushing it off from the green ware before 
firing? 

D. W. Ross: Yes. 

A. S. Watts: I saw a case similar to the one where they used the 
brush and they also sponged a lot of them. The sponge treatment did 
not seem to help at all; the salt worked into the surface on the dried ware. 
They did, however, correct the trouble by brushing. 

H. Goopwin: I had trouble of that sort. When biscuited the creams 
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and sugars apparently took the glaze all right, but from the glost kiln they 
had scarcely any glaze on the portions which had scummed. 


Question 6 What causes “‘balling’’ and how may it be overcome?! 
Question 7 What causes “‘pinholing” and how may it be overcome?? 


What mesh feldspar (and other non-plastics) gives best 


Question 8 results in casting? 


C. C. TREISCHEL: How about the fineness of your non-plastic material? 
What effect does that have on casting? Does it speed it up or slow it 
down? Does it have any effect on the amount of alkali necessary for 
deflocculation ? 

T. W. Biack: There is no doubt but that the size of grain of the 
materials in a body are going to affect the casting but in what way I am 
not prepared to say. I believe it is very important. We have a very 
coarse flint (20% will not go through a 100-mesh screen) and I found that 
it cast as well as the finer flint, but that it was the cause of crazing. Dr. 
Mellor, who visited our plant, told me that coarse flint was one of the prin- 
cipal causes of crazing in the English potteries and that they now had 
eight men who did nothing but test the flint for the English potteries. 

I decided that the more variegated the grains the better body I would 
cast, of course within certain limits, but that the coarse-grained flint 
would certainly cause crazing. It did not seem to diffuse through the body 
as it should. The grinding of the feldspar used in the body does not seem 
so important as the fine grinding of the flint. 

F. H. RHEAD: I do not see that the size of grains makes any difference 
if the body is properly adjusted. We have casting bodies that are as fine 
as they can possibly be, and we have others using material varying from 8- 
to 20-mesh, and they all cast equally well. 

T. W. Biack: I did not mean that it cast better. We had no diffi- 
culties with the casting of coarser materials. 

W. K. McAree: I had a little experience with this flint question. 
We are informed by the people from whom we purchased our flint that we 
use a finer flint than most of the sanitary potteries. However, we sent a 
sample of our flint over to Dr. Bernard Moore in England and he told us 
that he had had no experience with any flint that coarse and could not ad- 
vise us. 

T. W. Back: Dr. Moore has a very simple elutriator for flint. 

K. M. Situ: It is not difficult to cast with various sized grains, but 
it is when the ware goes through the kilns that it gets the real test. 


'W.K. McAfee, “Balling in Cast Ware,” Jour. Amer. Ceram. Soc., 8 [7], 430 (1925). 
2 R. W. Hemphill, “Observations on Pinholing in Cast Ware,”’ Jour. Amer. Ceram. 
Soc., 8 [3], 145-74 (1925). 
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C. C. TREISCHEL: What effect does the fineness of grain have on dunt- 
ing? Will the fine grain flint give a cast body with a greater tendency 
toward dunting than the coarser grain flint, or vice versa? 

F. H. RHEAD: I think this depends, first on the composition of the body 
and secondly, on the firing temperature. I recall an earthenware body 
biscuited at cone five that will dunt if 28% fine grain flint is used. 
But if the flint content is reduced about 5%, or the bisque temperature 
raised to cone 6, there will be no dunting. 

I do not believe that the fineness of the grain alone, controls dunting 
or crazing. We make a variety of shapes and sizes with porcelain, stone- 
ware, earthenware and terra cotta bodies. Certain porcelain slabs, 
approximately three feet long, twenty-two inches wide and a little more 
than one-fourth inch thick, are made with fine materials throughout. 
Such slabs will dunt if they are under-fired in the bisque and if allowed to 
cool too quickly. 

C. C. TREISCHEL: Single fire or double? 

F. H. Both. 

F. H. RippLE: Were those vitreous, Mr. Rhead? Do you use setters 
for each as in terra cotta to fire them? 

F. H. RuEap: The slabs are quite vitreous. They are made in a two- 
part mold and are cast on edge. After the slab has been cast, we remove 
one side of the mold and replace this with a refractory slab which exactly 
fits the other half of the mold. The whole business is then turned over, 
the remaining half plaster mold raised, leaving the porcelain slab on the 
refractory slab. The porcelain slab is not moved from the refractory 
slab until it is fired. 

F. H. Rmwp.e: How is it placed in the kiln? 

F. H. RueEapD: The refractory slab is placed flat on the top of the Har- 
rop kiln. A handful of sand is poured on each corner of the porcelain 
slab. 

Question 9 wae are the possibilities of casting in rapidly revolving 


T. W. Buack: My reason for asking that question was to find out if 
anything had been done. I understand that one pottery has been trying 
it out recently, casting plates and cups with handles on, but I also thought 
something might be suggested along the lines of drying molds by rapidly 
revolving them at a very high speed, about 1500 to 2500 revolutions a min- 
ute. 

Some years ago in the Middle West a man was making cement vases 
and doing it by the dry process. They can be made very rapidly, but there 
is not a good crystallization of the cement. By using the wet process 
they have to stay a long while in the molds which necessitates a great many 
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molds. ‘This man had the idea of revolving them at 2000 revolutions a 
minute. He was able to put the cement in quite wet, a little thicker than 
our slip, and get them out in two minutes. 

Another instance was a lumber company in the southern part of America. 
I understand that lumber takes considerable drying before it can be turned 
on a lathe. It takes some months, I believe. This man took lengths of 
timber cut from the woods, revolved them on a table in somewhat similar 
fashion and was able within a half hour after cutting the lumber to turn it 
on the lathe. 

If principles involved in these two very dissimilar cases are sound, they 
are applicable to any industry. Because a certain principle has not been 
used before is no reason why it should not be tried out, and if there is any 
method of drying molds by any system like that it would cut down the 
cost of molds quite considerably. 

This system has been patented recently. They have a mold rapidly 
revolving on an inclined plane. ‘The slip is poured into the mold and after 
revolving a few seconds the mold can be tilted and the excess slip throwing 
itself out into a receptacle. I do not know how far they have gone or how 
successful it has been, but the one point I had in mind was that while 
science has made great strides in chemistry of pottery very little has been 
accomplished on the engineering side of the question with the exception 
of kilns. In the formation and the general shop practice, the engineer 
has not been consulted. 

An engineer could come into the business without any traditionary bias, 
and I believe we might get some remarkable results. For instance, one 
pottery I have heard of since I have been here, prepares the slip by passing 
it through a vacuum. ‘They are also mixing their clays a little differently. 
They have a re-mix that comes from the pug mill. By eliminating the 
causes of unequal shrinkage of bodies during the drying and firing it would 
make the production of china ware or vitreous ware as simple as the 
making of semi-vitreous ware because it is the air in the body which causes 
deformation more than anything else. If the air voids in a body were 
eliminated or decreased or uniformly distributed through the mass, un- 
equal shrinkage during the firing of the ware would be minimized, total 
vitrification would occur, quicker and more evenly. This seems to me 
a line of research for the engineer rather than the ceramist. 

F. V. DRAKE: In answering part of the question of the previous speaker 
in reference to the engineering in potteries, it has been my experience that 
every time the engineer takes up a subject of that kind the potter refuses 
to codperate. He wants the engineer to experiment until the thing is 
perfect, then possibly he will adopt it. 

F. H. RHEAD: We worked out an experiment some time ago in regard 
to revolving molds. We were casting porcelain bowls, from sixteen to 
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eighteen inches in diameter, in the ordinary open molds. As we were 
having warping troubles, we put these molds in a jigger and sprayed the 
slip while the molds were revolving fairly rapidly. We made a number of 
pieces, none of which were over one sixteenth of an inch in thickness. 
There was practically no warping and the thickness was as uniform as 
a cast piece. As a sprayed surface sometimes develops a wooly texture, 
especially if the mold is too dry, we use a potter’s rubber to finish the inside 
of the bowls. 

E. SCHRAMM: Do I understand that you used no excess slip in that 
process but just sprayed in enough to make the form? 

F. H. RHEAD: We sprayed in enough slip to build a coat of the re- 
quired thickness. 

E. ScHRAMM: Did you try drain-casting in connection with the re- 
volving mold? 

F. H. RHEAD: No. 

R. W. HEMPHILL: I do not see why somebody does not get up a con- 
tinuous filter press of some sort. Pump the liquid into the machine and 
have it come out in the shape of pugged clay. I think it could be worked 
out. 

C. C. TREISCHEL: The man who is mining clay for use in the rubber 
mills described a process that might be applied here. (Spray drying as 
in the manufacture of powdered coffee.) 

R. W. HEMPHILL: But that dried it too much. 


Question 10 Can American ball clays and china clays be used in 
casting bodies? 


T. A. SHeGoG: There is no doubt but that American ball clays and 
china clays can be used in casting bodies. We have been doing it for a 
couple of years. 

C. C. TREISCHEL: This can be easily accomplished if necessary pre 
cautions are taken to accommodate the idiosyncrasies of the American 
clays as compared with the English clays. 

If the whiteware industry in this country had been built up on the 
basis of American clays and we had tried to substitute English clays for 
them you would have had about the same problems as you sometimes 
have when you are doing the other thing. 

T. A. SHecoG: There would be exactly the same difficulties. We 
cannot transplant a process, but we can adapt it. There is not any great 
difficulty in that. 


Question ll What kinds of clays give the best results in casting bodies? 


R. W. HEMPHILL: Do you consider tale clays in a thing like that? 
C. C. TREIscHEL: Hardly. 
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R. W. Hempuii: Is cast tale body all right? 

D. W. Ross: Some years ago Mr. Cermak told me that the dark ball 
clays were the ones that would cast and dry most satisfactorily. On 
casting bodies containing the dark clays, a darker area is frequently found 
near the surface of the dried ware. It would seem from this that some of 
the organic materials, whatever they are, do actually travel to the surface 
and must be more or less soluble. What is the real opinion concerning the 
relative ease of casting dark and light clays? 

R. E. Reir: Casting can be done as well with the light clay as with the 
dark, providing the alkali is adjusted. We have’ used practically al- 
together a white ball clay. If we use 1% silicate it casts just as well. 

C. C. TREISCHEL: Is there anyone who has anything to say regarding 
the routine testing of clays for use in casting bodies? Are the clays which 
are used in the casting body tested in a different way than the same 
clays that are used in the plastic process, for instance? That question 
has been asked by Mr. McAfee. He is seeking information. 

F. H. Ripp._e: If English china clays are used in the body and their 
behavior is tested with a definite amount of electrolyte, or if those clays 
are put into a slip with a definite amount of water so that the specific grav- 
ity is known, and then the electrolyte is varied and the viscosities are de- 
termined, the variation in one car from another can be found. If you have 
not done that before that may explain some of the reasons why you have 
variation in the casting slip from time to time. 

I know of two or three instances where the selection of the china clay 
has caused a whole lot more trouble than the selection of ball clay. We 
have talked as though the ball clay were the principal place to find trouble, 
but I think you will find just as much or more, particularly in the heavy 
casting, in the china clay than you do in the ball clay. 

C. C. TREISCHEL: It-would hardly seem natural that an entirely differ- 
ent process from the plastic in which we utilize so much of the most minute 
particles in the clay substance would give a great deal of information o1 
enough information to act as a guide for the casting process. 

The Standards Committee have done nothing regarding the testing of 
materials for casting process, but as this process is getting to be such a 
big factor in the forming of whiteware in this country it seems as though 
we have some work ahead of us in the devising of standard tests for clays 
for use in casting. 

C. C. ENGLE: Mr. Riddle, what would you suggest as a standard for 
use for comparing one clay with another, what amounts and what ma- 
terials, to adopt as a standard of comparison for a lot of different clays, 
for example? 

F. H. Ripp_e: Without having had an opportunity to give it any 
serious thought what I think I would do would be this: Keep a certain 
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amount of the materials that we know the exact content of and which 
have worked satisfactorily; make up a small amount of body from those 
materials with the exception of one of them which would be a new supply. 
For instance, if we wanted to test out the ball clay, we could make up the 
new body with flint and feldspar and china clays; then put in the new ship- 
ment of ball clay and test it out with a known specific gravity, varying 
the electrolytes and plot the curve for the viscosity. That would give 
an idea of the behavior of that particular clay and how it affected the body 
as a whole. If we find the curve running right along normally we feel 
pretty safe in casting with it. 

C. C. ENGLE: I had more in mind this matter of testing the clay for 
its properties. 

F. H. RippLe: The reason I brought it up that way is that the average 
man is interested in, not the clay by itself, but what it is going to do to the 
body, and that process would give that information. Some similar pro- 
cedure would be used to test the clay by itself. 

In our laboratory we have so calibrated the little mills as to grinding 
performance that we can in the small mill produce a body which can be 
duplicated in the six foot mill. It took a long time to determine the. 
grinding schedule which would produce like results in both mills. 

I realize that in the heavy clay ware where we are using car after car 
and the material comes in and is dumped into the bin that it is very diffi- 
cult to do anything except to talk the thing over after it has happened. 
But by testing the clay occasionally, even if that clay has gone on into the 
bin, and a variation in the ware found, it pays to check back to determine 
the cause of variation. It pays to separate the clays more carefully or to 
hold them back until they are tested if this trouble is found too often. 
From time to time it is found that a clay will gradually change so that in 
a few carloads an entirely different amount of salts is being used from the 
amount used three or four months before. 

E. H. Fritz: We have not been able to devise a test for properties of 
clays which is satisfactory; that is, for casting, of course. We are working 
on ‘that, however. 

At the present time we are doing just as Mr. Riddle suggests. We in- 
troduce the clay that we want to test into our standard body, keeping all 
other things the same and then come to our viscosity limits such as we 
described in our paper' and cast with that a piece which is most sensitive 
to variations. That always is a piece with a very heavy section. 

It is not necessary, however, to use a standard design. Any standard 
test piece can be used. But a test of this kind is the only test as far as 
I know that really shows the variation in the clays. 


1 E. H. Fritz, “Some Observations in the Casting of Heavy Electrical Porcelains.”’ 
This Journal, pp. 547-54. ‘ 


578 SYMPOSIUM ON CASTING PROBLEMS 


K. M. Sirn: If you do find something the matter, how are you going 
to fix it? Let us take an English china clay. Suppose we find it is off. 
Are we going to correct it by adding more flint? Suppose that it is cracking 
toomuch. Are we going to correct that by adding an inert substance like 
flint or something else? 

F. H. RIppLE: We know where to start and that is worth a great deal. 
It is good practice to use clays of several sources so if one goes wrong it 
does not have such a serious effect on the entire body. 

E. H. Fritz: Since we established our present casting control such as 
we described, we have not had any trouble whatever due to the casting be- 
havior of the slip with ware less than four inches thick. We are only 
affected on the pieces heavier than that by variation in the clay. 

A. S. Watts: We want to begin to consider diagnosis very seriously. 
If people will do just as Mr. Fritz and Mr. Riddle have suggested, if they 
will diagnose the case carefully and find out where the fault is, then we can 
begin to take up the individual problems of how to treat the disease. 
I do not believe we shall get anywhere by the customary factory practice 
of saying, ‘“‘Well, we changed kiln burners; that is the trouble; it is all on 
the kiln,’”’ or, ‘We have a new man in the slip house; there is the whole 
trouble; it was in the slip house.” The result is that somebody else takes 
a mental vacation in the plant and as long as there is a new man in, he 
carries the load. 

T. A. SHEGOG: In the general ware industry I think we are up against 
a condition which apparently we cannot very well alter. We have to use 
the same body for casting as for jiggering so that the body is at best a 
compromise. Very few of our plants are equipped to run with two different 
bodies. Very often we may know where the trouble lies but we can only 
ameliorate the condition; we cannot get out of it. 


What faults are caused by an increase in specific gravity 
of a slip? By an increase in viscosity? By a decrease in 


Question 12 


each case? 


F. H. RIppLe: Specific gravity and viscosity are supposed to be the 
very interesting properties of the slip. They are heart of the subject. 

C. C. TREISCHEL: What will happen to the casting body in the factory 
if suddenly the weight of the slip goes up? What trouble is there? Is 
there balling, soft centers or cracking in the molds? 

Many times it is good practice to know about these things before they 
happen, so if we get the slip that way we can expect trouble to come. | 
do not suppose any of us have slip that varies that way. Maybe it goes 
the other way. What will happen if it goes down? If we are running 
32 ounces to the pint, suppose it goes down to 31 ounces, 30'/2 ounces? 


What happens? 


(a 
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W. L. SAMPLE: We had a peculiar experience recently. We get the 
specific gravity of our slip by measuring in a bottle. Somebody switched 
bottles on us, the specific gravity went up, the weight per pint went up an 
ounce and a quarter and the slip got rather thick and would not drain 
very well. It was not as good as our regular slip. It did not make much 
difference apart from the slowness of draining. We do not take much 
stock in the specific gravity or viscosity reading. We have a viscosimeter 
but it is rarely used. 

They have been making slip at our plant at Newcastle for more than ten 
years and they never bother about the viscosity determinations. They 
just pour a little slip in the mold and cast with it. The results are quite 
satisfactory. But to come back to the question: increasing the specific 
gravity per se makes the slip so that it does not drain well. A definite 
viscosity reading has nothing to do with the way the slip will cast. The 
way the slip will cast will have something to do with the viscosity, but I 
have not been able to get any check on it. Viscosity is one thing one day 
and another thing another day. I do not care about the viscosity except 
incidentally. 

C. B. YouMANS: We find that the weight does not vary a great deal, 
but we do find that the viscosity will vary, and if it does it will give us 
trouble. Our tank men like a very much more viscous slip than the wash 
down men. We have only the one to supply both men. We do not have 
to vary the weight at all; apparently, it does not seem to make much differ- 
ence. The viscosity gives us a great deal of trouble. We are more in- 
terested in viscosity than in specific gravity. 

K. M. Situ: I ran some tests on viscosity and found a variation of 
15 to 20 seconds, which I thought was very bad. That was for 100 cc. 
After hearing some of the discussions that were brought out yesterday 
where one man allowed two minutes, I do not believe ours is very far off. 
It will not vary more than 25 seconds, so I think one reason why we are 
not having any trouble as far as viscosity is concerned is because it stays 
within that limit. 

C. B. Youmans: Ours is 200 cc. That will make a difference. You 
only have a hundred. 

K. M. SmitH: We could use 200 cc. 

C. B. Youmans: You will find it different there. 

E. SCHRAMM: What is the size of the outlet? 

C. B. Youmans: It is the standard size. 

E. ScHrRAMM: ‘The ordinary viscosity test is one in which a can of some 
kind is used and the slip is allowed torun out. We find it more convenient 
not to let the slip drain completely, but simply to run into a graduated 
cylinder a volume considerably less than the capacity of the can, so that 
the test is not complicated by the extremely slow delivery towards the end. 


3 


580 SYMPOSIUM ON CASTING PROBLEMS 


F. H. RippLe: It might be of interest to know that we have a Bureau 
of Standards viscosimeter made of copper. We made a good many 
tests, particularly on glaze. We made one out of aluminum so that it 
would be lighter for the girl to handle. The difference was very marked 
between the speed in the copper and aluminum viscosimeters. When we 
talk about viscosimeters we are talking about wide variables. 

W. K. McAreE: Much of this apparent dissention on viscosity, and 
differences in specific gravity, depends on the skill of the men using the 
slip. Experienced casters can handle a thick slip one day and a thin 
slip the next. In other words, they carry a pretty good viscosimeter in 
their fingers. They can tell by the ‘‘feel’’ of the slip. 

An increase in specific gravity will slow up the draining and in some of 
the complicated pieces may cause hanging and trouble of that sort. A 
decrease will possibly give more trouble than an increase due to excessive 
shrinking. 

C. C. TREISCHEL: There are many different things that are used to 
test viscosity—all the way from sticking our hands in the slip up to ma- 

chines that cost $200 to $300. We 


2, shall never reach a conclusion if we 
a. talk viscosimeters. No matter what 
os type we use we can get a working 
Ss curve showing the viscosity of the 

& particular body that we are using. 

The curve which was shown on the 


Percent Alkali 


sheet yesterday in the slide by Mr. 
Fic. 1.—Casting discussions. 


Sanborn is something of that sort. 
Suppose we are working in the range, a—) (Fig. 1) that is our limit. 
What will happen if the slip does not flow as fast? Suppose we are above 
a. What will happen to the slip? That is what we want to get at in this 
question. What will happen if we get down below 0? We know that 
settling will occur if we get below b. We get thickening above a. I 
do not know what trouble that will cause in casting. A slip will thicken 
on standing and thicken rapidly if it is near the range a—b. If the work- 
able range on a body runs from a to 0 it will cast faster at b than ata. I 
know one man who uses that for control. He has a body which if de- 
flocculated in the ordinary way would cast so fast that his men could not 
keep up with it. So instead of varying his clay for control he controls it 
by alkali and stays near a. He has a very thick slip which is viscous but 
not heavy. It does not flow well. Can someone tell us what would 
happen in casting, if we get up above a? 
P. SANBORN: If we get up above the second line, the ware when it is 
cast will act quickly, but when we take the ware out of the mold or take 
the mold away from the ware, (sanitary ware) it is not solid. The ware 
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will have a tendency to settle down, that is, if accidently bumped it will 
tend to warp without cracking. The pan of a bowl will settle and if propped 
up it will dry perfectly straight. When it comes to the inspectors they 
will not see anything the matter with it. The only trouble is that invari- 
ably when it comes from the kiln it will be warped just precisely as it was 
warped in the green stage. 

K. M. SmitH: Do you find when you get over to the right side of the 
curve that it is over-doping the slip? If the cast, taken between your 
fingers, is brittle and hard when squeezed or pressed together it will cause 
cracking in drying before you can get the molds away from it. While if 
you stay on the left hand side of the curve (if you get high on the curve) 
your ware is jelly-like. It is very soft and quite plastic when pressed in 
the hand. I do not know whether that is due to the sodium carbonate or 
silicate. The general opinion is that the hard feeling body is due more 
to the sodium carbonate than to the silicate. 

C. C. TREISCHEL: It seems to me that comes from a question of the 
difference between clays which are flocculated and those which are de- 
flocculated. At the right of c you have a flocculated condition which is 
entirely different than where it is deflocculated left of c. The material 
in the clay is in an entirely different state. 


How can we account for differences in viscosity from time 
to time at maximum deflocculation and constant specific 


Question 13 


gravity? 


C. C. TREISCHEL: Suppose this is the curve (see Fig. 1) of a body that 
is worked at 32 ounces to the pint, and we are working in the range a-d; 
and to get a flow corresponding to 32 ounces to the pint, we should have 
to add considerably more alkali. 

It would seem that we have not in any way changed the clay content of 
the body because the specific gravity of the casting slip depends entirely 
upon the amount of clay and inert materials and water. If that is constant 
we have every reason to believe that these conditions are constant. Still, 
it takes more alkali to give the same rate of flow. That is the question 
as it was explained to me by the man who proposed it 

Will variation in temperature cause that? It is a thing that is likely 
to happen more in the winter than in the summer, especially on Monday 
mornings after the casting shop has cooled down over Sunday. What 
other things would cause it? Will the variation in the ball clay cause it? 
If so, why? Will the variation in the size of the grain of the flint cause it, 
or feldspar? 

W. K. McAFEgE: I believe it is a practice in some of the European 
plants to actually age the slip after it is made. That is more or less allied 
with this question. I wonder if anybody in this country is trying that? 
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K. M. SmitH: It was brought up in Mr. Sanborn’s paper that after 
aging four days the viscosity was lowered appreciably without any changes 
being made in the actual content of the slip. 

C. C. TREISCHEL: That was in connection with a different sort of de- 
flocculating material than most of us are accustomed to using. The ma- 
terial he was using for deflocculation was much slower in its action than 
soda ash and water glass. 

K. M.Smirx: From the discussion of Mr. Sanborn’s paper it developed 
that the organic deflocculating agents came from the ball clay. Four days 
of aging seemed to be the maximum time the slip lowered in viscosity and 
yet stayed constant in weight. After the four days the viscosity did not 
decrease any more. He explained that as being due to the organic de- 
flocculating constituents from the ball clay. 

C. C. TReIscHEL: I am afraid that you misunderstood part of Mr. 
Sanborn’s statement. What I brought out from him was this: if at a 
on the curve, as the slip ages it comes down to b and he then casts it, 
this, a, was 125 seconds flow and 6 was around 108. Point a is the place 
where the slip comes from the ball mills and goes into the aging tanks. 
It then is allowed to age down to b, when it will run steady. On further 
aging it will start to thicken. That means that it comes down to a point 
where he gets the maximum effect from the deflocculating material and then 
the slip starts to thicken up due to adsorption of this deflocculating material. 

Mr. Sanborn did not say that he uses soda ash or sodium silicate as his 
deflocculent. He said that he determines whether he is on the right or 
left of c by adding sodium silicate to his slip to test it. If it gets thicker 
he knows that he is on the right side, if it gets thinner he is on the left of 
point c. 

Do all body mixtures have the same relation between 
specific gravity and viscosity to produce best results in casting ? 


Question 14 


W. K. McAFEE: This is 
S ast rather a deep question to 
a answer offhand this way 


and I should suggest that 
some of us obligate our- 
3 selves to take the bodies, 
make this curve as you sug- 
gest there, and send them 
to a clearing house to see 
how near alike those curves 
are; whether or not they do 
follow the same form. ‘They might then be referred back to each of us to 
see what results we could get with specific gravity determined in that way. 
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I do not think that we can answer it here, but we can make plans to answer 
it in our own plants. 


On what property of a casting slip have we the greater 
percentage limit in variation, specific gravity or viscosity? 


Question 15 
C. C. TREISCHEL: This question has been answered above. 


What causes the formation of a definite skin of fine clay 
on the surface of a cast piece? This skin fires a darker color 


Question 16 


and is extremely vitreous. 


That question came all the way across the Atlantic Ocean. If any one 
has anything that will answer it I know our friend over in England 
would be glad to hear what we think about it in this country. 

C. B. YouMANS: We would say it was too much soda. 

A MEMBER: ‘The clay will go to the surface. If we have a surface of 
clay it will naturally vitrify a little but quicker than the center of the body. 
We experimented on heavy clay products. The other day we used a little 
sawdust. This was in the center and we had a hollow piece when we got 
through with it. The sawdust burnt out and showed practically all clay 
on the outside. 

H. Goopwin: It is affected by the way the caster fills his mold. There 
is an alkaline content which comes to the surface which affects that skin 
there. 

T. A. SHecoc: Are you referring to the brown stain that forms where 
the slip drops in the mold? 

H. Goopwin: I have had about 17 explanations of them but none of 
them have been very convincing. 

C. C. TREISCHEL: Mr. Shank of Shank and Company, Ltd. has asked 
this question. He refers to that idea of the slip striking the mold, but that 
does not seem to be where his trouble is. He states, ‘We have sometimes 
been troubled with scumming or rather the formation of a definite skin 
of fine clay on the surface of the cast piece. This fires a darker color and 
is extremely vitreous. We have the same phenomenon where the slip 
first strikes the mold, occasionally spreading to a considerable area and 
accompanied by blue stains. These are fairly common in cast ware, and, 
of course, show up very much more in the case of a vitrified piece.” 

T. A. SHEGOG: The phenomenon is perfectly common, and although 
I would not like to venture an explanation as to what is the cause of it, 
it has been discussed for many years. I can tell him how to stop it, if that 
is of any assistance. 

It usually forms about as big as the palm of the hand, perhaps about the 
size of a half dollar, just where the slip strikes. If the slip does not strike 
it will not form, so I have stopped it within the last couple of years by 
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letting the slip fall on a brass plate mounted on three little legs, so that it 
strikes the brass and spreads out. In sanitary ware you can stop it by 
having a bent tube and pouring through the bent tube, with a funnel, so 
that the slip rises in the mold instead of striking the bottom in falling. 
Either way will stop it, but I cannot tell you the cause of it. 

W. K. McAree: Not only the striking in the bottom of the mold will 
give a streak, but an appreciable striking of slip against the mold after the 
slip is actually in the mold and the mold is pretty well filled up, also gives 
astreak. I did not understand that that was the problem in this question, 
but I am glad that it is because I never have heard any explanation of that 
streak, either. The only way that I know of to prevent it is to keep the 
slip from the side of the mold as long as possible, 7. ¢., to have it rise uni- 
formly from the bottom. 

C. C. TREISCHEL: Filling the molds from the bottom will remedy it. 

W. K. McAree: In casting closet bowls we fill the mold from the bot- 
tom. In going to the bottom the slip has to pass through a small hole in 
the trap. Of course, we are using the overcast method where the trap 
is cast the day before and we pour the slip over this trap. The trap has 
a small hole in the bottom and if the caster pours the mold too fast the 
slip will overflow the trap and strike the side of the mold. Invariably 
we get a brown streak which burns blue where that slip runs over the side 
of the trap. We provided the casters with pouring troughs with an orifice 
of a fairly accurate size so that it is impossible to pour too fast. 


‘ What are some simple, reliable and rapid methods for 
Question 17 measuring viscosity of thick and heavy slips? 

C. C. TREISCHEL: This question also comes from abroad. - Evidently 
what the gentleman had in mind is the measurement of the viscosity of 
slips which are too thick either from being too viscous or of too high a 
specific gravity to flow through viscosimeters of the ordinary flow type 
where we stay below a quarter of an inch orifice. Has any one had any 
experience with the tortional type of viscosimeters? Has any one used 
a viscosimeter with an orifice of half an inch or more, holding a gallon? 
I know Mr. Bowman has. 

W. J. J. Bowman: Our method is not a very close measurement. We 
use a U-tube, '/2 inch in diameter with a funnel attached to either end of 
the U-tube. We fill the one funnel with a given quantity of slip and take 
the time required to rise to a given height in the other funnel. We have 
found when we weigh a pint of slip and make slight addition of water to 
the blunger we could not detect (by weighing another pint of slip) any 
change in weight, but there would be a change in the reading of the vis- 
cosimeter. 
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C. C. TREISCHEL: Does the instrument work all right for the body for 
which it is devised? 

W. J. J. Bowman: We have been using it for years. We know that 
when the slip rises in the funnel of the viscosimeter to its level in a given 
time it will work in the mold all right. 

C. C. TREISCHEL: One man asked me if anyone had had any experi- 
ence with viscosimeters for use on casting of grog ware, such as the fire 
clay sanitary ware, sometimes called solid porcelains. What do they use 
in that industry? 

W. J. J. Bowman: That is what we use it for. 


Why is it that two mixtures will give slips that apparently 
cast and work the same, yet one will be full of “pin holes”’ 


Question 18 
and the other perfect? 


C. C. TREISCHEL: This question has been asked by a man who has 
given us a large amount of .nformation on pinholing. It ought to be a 
good idea to reciprocate. 

Will the rate of flow have anything to do with that? The slip that is 
fluid certainly should allow the air to escape from it more readily than one 
that is thick and viscous. 

H. Goopwin: Have you seen that interesting discussion which took 
place in the English Ceramic Society on ‘‘Pinholing?’”’ A short abstract 
follows: 


In the course of his paper, Mr. Plant outlined numerous possible causes for this 
aggravating fault, which revealed itself in pottery production with such disastrous re- 
sults, financially and otherwise, to the manufacturer. One local pottery manufacturer 
had estimated that his loss, through this cause alone, amounted to no less than two 
thousand pounds in a period of about twelve months, while every manufacturer encoun 
tered the fault in a greater or lesser degree. 

. : A case was cited of one manufacturer who was making a 
bee Causes of Pin- very fine line of under-glaze hand-painted pottery. A special 
holes palette of colors had been prepared and business was booming, 
the results, from a productive point of view, being excellent. But, all of a sudden, pm 
holes developed on the surface of the finished ware. This resulted in a very large per- 
centage of seconds, 30%, at least, of the goods coming from the ovens faulty. All sorts 
of investigations were made with a view to putting a stop to the trouble. Special 
precautions were taken in the sliphouse; the glaze was brought under suspicion; ex 
periments were made with other glazes; and then experiments with other colors; but 
although some improvement was made by fluxing of the colors, the loss still continued, 
until it became almost impossible for the works to deal with the orders on hand. Mean 
while, months had passed in this effort to trace the cause of the trouble, and, as so often 
happened, the remedy was the simplest possible. Instructions were given that the bis- 
cuit ware before being decorated, should be washed in clean water. Immediately, the 
pin holes disappeared, and up to date there had been no further trouble in this direction. 

But there were numerous causes which led up to pinholed ware, and these the 
essayist proceeded to deal with individually, summarizing them as follows: Imperfect 
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preparation of materials or clay; imperfect blunging; insufficient aging; faulty pumps, 
pumping air instead of clay; bad pugging; unsatisfactory press cloths; dust on the molds; 
perished molds; too much water used by the potter; cast mold being too wet; too dry 
or too hot; bad firing; and faulty glaze mixing. 


FE. H. Fritz: Do you mean by pinholing the imperfection on the glaze 
surface only? 

C. C. TREISCHEL: I think that is what they refer to. 

E.-H. Fritz: That is not the term we use. I might be able to give 
something that might help you. y 

Our product, of course, is a one-fire proposition. We have found that 
we could not do any sponging on the ware without getting into this pin- 
holing. We finally had to adopt the following procedure. 

We blow the ware using an air pressure of about 40 pounds, removing 
all dust in that way, and then we spray the glaze on, but not necessarily 
the whole coat. We usually dip the piece of ware after it has been sprayed. 
By spraying we get the glaze into pits and crevices which have been un- 
covered by the air and were filled with dust. These pits are usually due 
to air in the slip. 

The air, therefore, serves not only to remove all dust on the surface of 
the ware, which is very essential, but also to uncover the pits and crevices 
which are always present and are filled with dust. If we only sponge, we 
leave the dust in these pits and later glaze over it which will inevitably 
cause a pinhole. So I think we have found the answer in our cast ware 
at least. 

W. K. McAFEE: I think this whole question of pinholing is probably 
complicated by the fact that we are trying to include too many different 
faults under the term of pinholing. Some pinholing comes from air. I 
have seen strong evidence of what is apparently pinholing due to the glaze. 
Probably they are two different faults that look alike. . There may be some 
more faults, which we call pinholes. Some of them may be due to shrink- 
age on a green piece and may not be air at all. 

T. W. Biack: I had some trouble with pinholing that occurred in the 
decorating kiln. We had no trouble with pinholing after it came out of 
the glost kiln but after it was decorated it developed. How do you account 
for that? 

H. Goopwin: This result could be obtained by too great a temperature 
in a decorating kiln, in comparison with that of a glost kiln and not be 
termed spit-out. 

Epiror: Pinholing in decorating kiln often is due to carbon particles 
which were covered, the ware not being cleaned. 


What are the possibilities of the casting process in the 
manufacture of saggers? 


Question 19 


a 
a 
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C. C. TREISCHEL: Mr. Morris, could you tell us what the possibilities 
are? 

G. D. Morris: I think that we are getting considerably better saggers 
today. 

Two years ago we made up some cast saggers for a company using a 
Dressler kiln. They still have the same saggers with about 10% loss. 
I think Mr. McAfee can give you some information because they are mak- 
ing cast saggers and have been using them right along. Of course, we 
are making a large number of large slabs, and in comparing them with the 
pressed slabs, we find that they have a life in the tunnel kiln of about three 
times as long. 

W.K. McAFEE: Ido not have any exact figures, but we get a consider- 
ably longer life out of cast saggers than we do out of hand or machine 
made saggers. We try to place cast saggers at the bottom of the bungs 
to build from. They remain much straighter and make a better founda- 
tion, are stronger and we feel a little bit more safe in starting the bungs 
off. 

We subject saggers to about the same conditions as everybody else. 
We have not done a great deal of work on this. Apparently, a small per- 
centage of carborundum in the cast sagger mix will further increase the 
life of the saggers. We probably do not put enough in to increase their 
conductivity but apparently this makes them a little bit stronger. The 
behavior of the mixture in the casting, as suggested a while ago, is ad- 
vantageous. You have a mixture of clay slip and grog, with the grog in 
various degrees of fineness. The clay mixture will go to the outside and 
form a sort of skin. The grog particles will arrange themselves more or 
less with the finer particles toward the outside and the heavier particles 
in the middle. That gives a very nice structural shape.. It comes auto- 
matically. 

F. S. CruMLEY: Mr. McAfee, do you use the same mix for casting 
saggers as you do ordinarily? 

W. K. McAFEE: No. 

W. J. J. Bowman: I have not had experience with saggers but for a 
muffle kiln. “We had a better shape rather than a more refractory piece 
in our case. 

W. K. McAFEE: We found that a small percentage of the native red 
clay down near our plant will materially increase the mechanical strength 
of the sagger which, of course, is an advantage because that is where a lot 
of the sagger loss comes, handling them while they are out of the kiln. 
We find by adding a small percentage of that red surface clay that we 
get a tougher sagger which does not break so easily mechanically. 

R. E. Euusorr: I visited a plant where they kept the slip quite warm, 
which was a new thing tome. What is the point in having the slip heated? 
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G. D. Morris: You do not want to use warm water. It is all right to 
keep the slip at a warm temperature, but if boiling water is used and that 
goes into the mix there will be trouble. It is all right to keep it lukewarm. 

C. C. TREISCHEL: Two men who have had considerable experience 
in casting have told me that that is the best way. ‘They passed live steam 
into the tank of water. It was stated that the water was almost to the 
boiling point when the clay was added and allowed to stand overnight, 
just soaking with the salts, and then stirred up in the morning. 

G. D. Morris: You will have to dissolve the soda in hot water. It 
would work much better to do it that way. 


Are there any deflocculating agents in practical use other 
than water glass and soda ash? 


Question 20 


CHAIRMAN TREISCHEL: There are two materials of an organic nature 
which have been used to my knowledge. One is gallic acid and the other 
is extract of tannin. Has anyone here had experience with those ma- 
terials? It was mentioned last year at the meeting at Atlantic City by 
one of the men from the Bureau of Standards that they were experimenting 
at that time with the use of gallic acid in connection with deflocculating 
a grog body for casting glass pots. 

C. B. Youmans: We tried a little of that. It is very active much 
more than the salts. 

K. M. SmitH: It seems if something of that kind could be used we could 
get away from this skin that we are talking about on cast ware and would 
help our glazing trouble. It will give us a better bond between the biscuit 
and the green glaze before it goes into the kiln. I think it is well worth 
investigating. 

Mr. Sanborn has used a considerable number of those organic materials 
in an attempt to find out an organic material which will act the same as 
the material which he is using from that ball clay he referred to. He has 
tried tannin and a lot of tannery extracts. 

C. S. Mappock, Jr.: Gallic acid will produce a skin that is very hard. 

E. H. Frirz: Has it ever been found out just whether this skin that 
forms from the use of the common deflocculents, especially Water glass is 
not dependent upon the amount that is used in the body? We never 
encounter that, but our amount, I imagine, is rather small as compared 
to that used by others. Ours runs around .2 or .1%,. 

C. C. TREISCHEL: On the basis of the materials as received or based on 
the NasO content? 

E. H. Fritz: ‘The per cent of water glass added is .2% of the entire 
mixture. It seems to me that the fact that we do not encounter this 
trouble must be due to using such a low amount. If that is the case, the 
answer is to develop the body in which higher amounts are not required. 
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In connection with water glass, what ratio of Na.O to 
SiO: gives best results? Will this vary according to the types 


Question 21 


of clay used? 


C. C. TREISCHEL: Mr. Rhead asked this question. Has anyone had 
any experience with changing the water glass that they use from one specific 
gravity to another? How does that affect the slip? 

C. B. Youmans: We had that experience. We use silicate of soda 
for our sagger cement also, using the U-brand for casting and the N-brand 
for making sagger cement. Due to a slip-up we got hold of the N-brand 
used for making the sagger cement and used it for the regular casting slip. 
The minute that happened our slip was thrown completely off. We 
find the U-brand is much better to use than the other. 

C. C. TREISCHEL: When this mistake was made, how did it affect the 
slip? Did it become thicker or thinner? 

C. B. Youmans: It was thicker. The N-brand did not have the de- 
flocculating properties that the U-brand had. 

C. C. TREISCHEL: Is the U-brand thinner or thicker than the other? 

C. B. Youmans: Thicker. 

W. K. McAree: If we adjust the different brands for the actual 
specific gravity and vary the quantity according to the specific gravity, 
they will work about the same. 

C. C. TREISCHEL: There seems to be a great deal of difference of opinion 
on the effect of some of these things, as I have talked to men around the 
country. One man will use soda ash, another man will use salsoda. He 
will say it is better in a hundred ways than soda ash, while it is nothing 
but soda ash with but ten molecules of water tacked on to it. He says it 
is better for deflocculating material. 

Is it just a matter of opinion? Some one will use soda ash and get 
along satisfactorily and somebody else will use sodium silicate and get 
along all right. Another man in another part of the country will probably 
use salsoda mixed with water glass, half and half, and he gets along all 
right. Is it a question of having the right deflocculating material for the 
type of body or just a matter of opinion? 

R.E. RerF: If I recall correctly, over in Germany there are some potters 
using nothing but soda for deflocculating agent, using it as sodium oxide, 
so it must be due to the water content. 

D. R. KeLiocc: In comparing these various deflocculating agents 
are they all figured back to the same hydrogen-ion concentration? It 
seems to me as a chemist that is the secret of the whole thing. Some work 
done at our laboratory seemed to indicate that the hydrogen-ion concen- 
tration was an important thing. I have been wondering if these stories 
as to various brands of soda ash and salsoda, etc., have ever been compared 
on the basis of the actual hydrogen-ion concentration. 
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E. H. Fritz: We have never actually determined that, Mr. Kellogg, 
but from my observation it is absolutely correct. It is entirely a function 
of the hydrogen-ion concentration. 

When we first started to cast we used sodium silicate and sodium car- 
bonate. After a while we decided that if possible it would be nice to 
eliminate one of them, especially the carbonate because the silicate is so 
much easier to handle in the liquid state. We did that maintaining the 
same Na content and we could not see any difference in the results. 

E. SCHRAMM: I think there is no doubt that the question of the hydro- 
gen-ion concentration is the important thing to be considered with any 
one deflocculating agent but sodium silicate has a much stronger defloccu- 
lating action in equivalent proportions than carbonate. 

Our practice is to use sodium carbonate for the greater part of the de- 
flocculating agent and sodium silicate as a control because of its extremely 
powerful action in small quantities. We vary the proportion of alkali 
from time to time and control our slip in that way. In other words, we 
use the silicate to take care of the variation in our conditions. 

K. M. Smitu: Is it not the function of the sodium carbonate as a 
deflocculent to act as a hardener for the cast ware? 

That seems to be the prevailing idea among the old potters and the men 
that have been in the plant where Iam. They seem to think that if we 
do not have the sodium carbonate in there the ware will remain soft. 
The sodium carbonate hardens the cast ware so that the molds can be 
taken apart. 

C. C. TREISCHEL: You mean that you can cast faster? 

K. M. SmitH: Not so much in casting speed but in hardening the ware 
after it is cast, so that the molds can be removed sooner without the body 
remaining jelly-like. 

T. A. SHEGoG: I found the sodium carbonate used in another way. 
Once in a while the cast piece showed a marked tendency to stick to the 
mold and it is difficult to remove. In those cases I have found that if we 
substitute a certain proportion of carbonate for the silicate we get over 
that sticking. That is particularly noticeable in casting handles. Some- 
times they will not come out of the mold readily, and then each individual 
handle breaks off, but if we replace a certain proportion of the silicate with 
carbonate it does not stick to the mold nearly so much. 

H. Goopwin: I quite agree with Mr. Shegog. 

PAUL TEETOR: Much depends upon the properties of each combination 
of clays. In some cases the ratio of sodium carbonate to sodium silicate 
can be varied over a wide range while in others it cannot. I have in mind 
a combination of clays which when made into casting slip with sodium 
carbonate in excess of sodium silicate will cast satisfactorily but the 
piece will not harden sufficiently so it can be removed from the mold the 
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following day; in fact a little jarring will cause the piece to collapse and 
form slip again. If this same body is made into slip with the silicate pre- 
dominating it will cast and harden as desired. 

It is not always just a case of adding the proper amount of either of 
the salts but in some cases the properties of the materials have to be 
considered and the ratio of the two salts adjusted accordingly. 


What practical method could be adopted to test each 
batch of casting slip before it is put into use? 


Question 22 


C. C. TREISCHEL: Has any one used that system or process? Some 
of the men here use it because they have so stated. 

W. L. SAMPLE: We always pour a little slip in a mold and test it. It 
does not take very long. We are up against it for time. We have to 
make slip as fast as we can, and when the slip is blunged sufficiently 
we start to let it out and make a test at the same time, and if necessary 
we add more deflocculent while the blunger is being let out. I heard the 
remark made yesterday by someone that they did not have time to test 
each batch of slip. I do not find that it takes long. 


To what extent are casting problems concerned with the 
type or quality of plaster used in making molds? 


Question 23 


C. C. TREISCHEL Does the type or quality of the plaster we use in 
the molds make any difference in the result obtained? For instance, in 
sanitary ware casting do any of us use the same plaster that you use in 
the terra cotta industry? 

E. H. Fritz: We had a rather interesting experience a few weeks ago. 
We found that we could use a greater ratio of plaster to water in making 
molds, which is desirable in the plastic process where the molds are given 
very rough usage. Unfortunately, we did not take into consideration what 
effect that would have in the casting molds and naturally the molds were 
made up the same way from the heavier percentage of plaster. After we 
put them into use we noticed that we were getting a considerable amount 
of pits or pinholes in the pieces after they were cast. We finally found 
that this was due to air actually coming out of the plaster. It seems that 
the air instead of going out of the plaster at the top of the core as it had 
been doing, crept out through the side of the core into the slip and was 
trapped there, causing pinholing. The cast of plaster was evidently so 
dense that the slip offered less resistance to the air when it was forced 
out by drawing water from the slip. When the less dense plaster cast 
was again used, the trouble immediately disappeared. 

W. K. McAFEE: A great deal of that is up to the mold maker. If 
he allows the plaster to set a little bit too far before he pours the mold in 
the cast, he is likely to get more of a tendency to produce pinholes in the 


finished ware. 
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GkEO. CARTWRIGHT: I spent four or five years on that work myself. 
The trouble I have found is that they pour too many cases from one 
bucket of plaster. Eighteen or twenty cases out of one bucket of plaster 
cannot be poured and produce good ware. If 18 cases are poured, the 
first six cases will be hard and the next six molds may be fairly good, while 
the last ix molds will be soft. 

We find that we get a great many pinholes in casting if we use the molds 
too long. As the molds wear we all know that they go to pieces, and when 
we find that they have a pinhole there will be a pinhole in the piece of 
ware nine times out of ten. 

C. C. TretscHe,: Has anyone had any experience with mechanical 
mixers for plaster? 

E. H. Frrrz: We use the mechanical mixer in our work entirely. We 
have found it to be superior to the hand method of mixing plaster. It is 
a very simple proposition and is very much on the order of the mechanical 
mixer for cement. ‘The spindle revolves at the rate of 250 r.p.m. 

We have incorporated this method in our process specifications for mak- 
ing molds. Since the time we have adopted it we have found that our 
molds have considerably longer life and are very much more uniform. 

C. B. Youmans: We have just started to do that in our mold shop and 
find it superior to hand work. We have a machine manufactured by the 
Hobart Manufacturing Company, Troy, Ohio. It is a regular dough 
mixer but we have adopted a special paddle to mix plaster. 

K. M. SmirH: How do you test plaster to know when it is ready to 
pour? 

C. B. Youmans: We have a regular kettle as ordinarily used and by 
placing your hand in it you can tell, just as in hand mixing. 

FE. H. Fritz: I can answer that. Try various times of mixing and see 
what kind of a mix is obtained. You can very easily tell when you have 
mixed it too long from the way the plaster slip will pour. After the 
proper time has once been determined, standardize on that. 

C. C. TREISCHEL: Has any one established standards whereby plaster 
and water are weighed? 

E. H. Fritz: We have done that. 

C. C. TREISCHEL: Does that make any difference? 

E. H. Fritz: That is just as important as the mechanical mixing. 
The trouble which I described a few minutes ago was due to using too much 
plaster in the mix. It is all covered in our specifications. 

W. K. McAFEE: With regard to weighing the plaster, our molds are 
comparatively large and we only pour one mold or two halves of the same 
mold probably from the same kettle of slip. We use scales to get the 
proper amount of plaster to put in and the amount of water for a 2:1 ratio. 

T. W. Biack: The addition of marshmallow root helps to harden it 
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aud retards the setting and solution is made by boiling the root in water 
and adding to the mix when cool. 


What is the best practice with reference to mesh of lawns 
in preparing casting*slips for various purposes? 


Question 24 


C. C. TREISCHEL: Does that refer to pre-mixed or raw slips, or both? 
How about the size of lawn that is most satisfactory for raw slips, slips 
which are not made from filter press cakes or from pug mill blanks but are 
made from the raw materials. Can they be lawned through a 140-mesh? 
Do they have to go down to an 80? 

W. K. McAFEE: In order to start the discussion there are two general 
methods of making slip which will bear discussion. ‘There is the raw 
method and the method with the filter press cakes. 

We like to blunge the slip twice, principally because of this question 
of lawning. We make the slip up the first time about 20 ounces to the 
pint in order to get through a 120-mesh lawn. We pump part of that 
through a filter press and introduce it into the second blunger. We then 
mix the cakes from the filter press with this thin slip in order to bring the 
slip up to our finished weight of about 29°/, ounces. This finished slip 
will go through a 90-mesh lawn. If we mixed it all at once I do not believe 
we could get it through anything finer than a 90-mesh lawn. By the two 
methods we get it through 120, and we feel that we get a much cleaner body. 

W.K. McAFeE: The slip runs through the lawns too slowly to be prac- 
tical. 

C. C. TREISCHEL: Is not ball clay usually the thing in the body that 
makes it lawn harder? Has any one tried to wash the ball clay and use 
it in slip form in the mix? 

K. M. SmitH: I have tried washing ball clay for a laboratory test and 
I found it quite difficult to put it through 100-mesh lawn. I ran it through 
the biggest series I could and tried to get as much out as I could before it 
reached 100. 

C. C. TreIscHEL: This system is actually being used in plants. In 
that way they remove in a preliminary way a considerable amount of the 
material which causes the lawn to plug up. It is working very satis- 
factorily. I know of two cases where it is being used. 

There is another thing in connection with that method that we want 
to consider and that is the fact that we can make the ball clay slip to a 
certain specific gravity and in that way insure a greater uniformity in the 
constituent which plays such an important part in the casting body. It 
is a means of control as well as one of cleanliness. 

K. M. Situ: Is it not true that the black ball clays will vary quite 
a lot in their lignite content? The point was that it would standardize 
the ball clay to a better extent. 
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W. K. McAFgE: It eliminates the much harder question of water 
content. 

K. M. SmirH: What size mesh screen would you recommend for the 
final screen? 

C. C. TREISCHEL: It depends upon the subsequent treatment of the 
body. I know of one ground body that is made from the raw material 
that is screened through 180-mesh lawn. They are casting slip. I also 
know of a number that screen through an 80. It depends upon the pre- 
liminary treatment. 


. What is the réle of halloycite in casting? Does the use 

of it under certain conditions lead to troubles in mixing, 
casting and in firing? (This question comes from France.) 


F. H. RippLe: I imagine most of us have at least seen halloycite. It 
has a hard surface and is white like kaolin, waxy and very hard. It 
will not slake down so readily in water and you practically have to 
grind it. 

Naturally it has a high shrinkage and it is more colloidal. When it is 
worked it is very fine and spongy, and I imagine it would be useful in the 
same way that bentonite and some of those other materials are. 

No one has mentioned this material as an aid-in casting. It would 
be worth while possibly to try these things out. Halloycite can be ob- 
tained in the States because we have some of it in Detroit. 

K. M. Situ: Prof. Cox, from whom I received my training, has done 
some very remarkable things with bentonite. I used about 5% of it with 
calcined china clay and ground it in a ball mill, enough to blunge it. I 
found that it would cast very well all alone and the resultant cast was 
quite hard. 

I also took some grog made out of the dust from our sagger room, added 
some bentonite to it (about 5%), ground it in a small mill, and it came 
out like jelly. The large particles of grog would stay on top. They re- 
mained there until it hardened. It shows some wonderful possibilities 
not only in bodies but it is going to be very valuable as a floater in glazes 
that are high in frit, where we are having trouble with settling. 

D. R. KeELLocc: I heard somebody speak of that the other day and 
I believe they stated it was all tied up in patents. Do you know if that 
is true? 

F. H. RippLe: There are a couple of patents which have been taken 
on it. One is used in spark plugs, I believe. McDowell has a patent on 
using a percentage of that. And then a concern of consulting engineers 
in New York has developed or control patents on its use in certain ways. 
I do not think the entire field is covered, however. 

D. R. KELLoG: It is used for many other things also. It is pretty 
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well covered in soaps, etc., and as a suspending medium for flame-proof 
varnishes, etc. 

F. H. Rwwp.e: Part of ceramics is covered. The enameling people are 
using it in floating some of their enamels. 

T. A. SHEGOG: I had something to do with Texas kaolin which is 
halloycite in nature. It would not slake in water at all even on prolonged 
boiling. If it is ground up with the mix, the mix cannot be lawned. The 
only way we could make up a body with it was in the ball mill. The body 
I made had 60% of English china clay replaced by this Texas kaolin. 
I added the non-plastic materials to the Texas kaolin, ground them sepa- 
rately and then ground the other plastics, the English china and ball clays. 
Then I mixed the two together, having lawned them separately first. 
The floating powers of Texas kaolin are extraordinary. After leaving that 
mix quite dilute for three days, intending to take off some of the water, 
I found that there was not any to take off. There was no sedimentation 
whatsoever, so that it has wonderful floating properties. 

W. K. McAFgE: Did you try to pump that or put it through filter 
presses? I understand it is very hard to work. 

T. A. SHEGOG: You cannot put it through a filter press. It has been 
tried. A member of the committee who was carrying out these experi- 
ments tried that and failed utterly. 

Then some one mentioned the casting. A body such as I have described 
can be cast but not commercially. It requires about three times as much 
water as an ordinary casting slip to get it into the liquid state and about 
two and one-half times as much dope. Furthermore, after it has been 
stirred up vigorously for an hour or two it thins up and can be cast, but it 
becomes entirely solid in the mold. To drain the mold it must be shaken 
vigorously, when it becomes fluid again and the surplus can be poured out. 
It takes about ten minutes to set up. 

The pouring can must be shaken vigorously to pour another mold be- 
cause it has become solid in the meanwhile. When all of these details are 
watched we get a wonderfully beautiful velvet finish on the ware. The 
feel of it is finer than anything I have ever seen. However, it is utterly 
uncommercial in large proportions. 

E. SCHRAMM: I have made some experiments in connection with the 
same coéperative investigation. We were making vitrified ware. The 
body contained a replacement of 50% of English china by Texas kaolin. 
We did succeed in filter pressing it in an experimental plant, but I would 
not undertake to do it in a commercial way. I did not attempt to cast 
that body at all. 

Following that up it appeared to me that the material might have some 
possibilities used in smaller quantity, so I made some pieces in which we 
got the Texas kaolin down to 5% of the body and made some casting slip 
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with that. And even in that small proportion this material had a remark- 
able effect on the casting slip. I had to get the specific gravity down to 
an abnormally low value in order to bring the viscosity down to any prac- 
ticable pouring point. Even so we did not get the viscosity down to that 
of our regular slip. The behavior was just as Mr. Shegog describes, 
very slow in setting, but giving a beautiful velvety cast and a piece which 
finished very nicely. 

What is the best method of plugging drain holes in the 
hollow cast ware? ‘ 


Question 26 


W. K. McAFeeE: What I had in mind in that was in the case of hollow 
portions, that is thick portions of the ware, it is sometimes advisable to 
drain and leave hollow. Of course, there is a hole through which you drain 
it. For commercial reasons it is advisable some times to plug the hole. 

I had in mind the hollow corner of our sanitary tank. We do not have 
a thick section there. We have a hollow at each corner of the tank plugged 
in the bottom. We find this more or less troublesome, sometimes causing 
cracks. Sometimes it will go through the biscuit kiln all right and crack 
in the glost kiln. 

We have tried two methods of plugging. One is to use pugged clay of 
the same body taken from the filter press and pugged and used in a thor- 
oughly moist state. We have also tried pouring in a little bit of slip against 
the plaster of the block in order to let it set up in the hole with the idea of 
getting a more homogeneous body. ‘The casting method of plugging the 
hole did not seem to have any advantage at all over the sticking up method. 
Both gave us a little bit of trouble from time to time. 

T. A. SHEGOG: We had that some time back in plugging handles of 
cast ware. I found that using the ordinary scrap but loading it first 
heavily with flint overcame that. It only occurred when the plug was 
pretty big. We worked it in by hand. 

G. CARTWRIGHT: I think if there are any cracks, the air behind the 
plug causes that. Take a handle for instance. If we do not make the 
plug with a dull point we shall have air behind it and it will crack every 
time. If we make it into a point it will not crack around or across. 

W. K. McAFEE: What do you mean by “air behind it?’ 

G. CARTWRIGHT: If the hole is not completely filled with clay it will 
have some air in it. 

W. K. McAFEE: The hole goes through a body about half an inch 
thick. I do not believe you get our problem. You are talking about 
general ware and I am talking about sanitary ware. 

T. A. SHEGOG: In the handles I referred to we only plugged one end. 
The handle is hollow right through, so there is no air cushion back of the 
plug to push it. I regarded it as due to the rate of contraction. 
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G. CARTWRIGHT: What did you use for the plug? 

T. A. SHEGOG: We used the scrap clay. I am speaking of cast ware, 
of course. The plug was dipped in water so that it was really softer, has 
more contraction in it than the clay around the hole. 

G. CARTWRIGHT: If it is too soft it will shrink more than the body 
around it 

T. A. SHEGOG: Exactly; that is what happened, so I added the flint to 
get rid of some of the contraction. 

W. G. Jackson: In dipping ware we have trouble sometimes in having 
dry spots on large pieces of hollow ware. ‘The answer seems to be to re- 
duce the amount of dope, but if we get it down too far it makes it hard to 
cast. 

T. A. SHEGOG: Does it spot vertically? 

W. G. JacKson: We simply have a point on large pieces such as jugs, 
numbers 6 and 12, where there is a dry streak on it. 

G. CARTWRIGHT: You can pour them with a funnel and it will stop it. 
Take a funnel and run a long neck down within that as far as the bottom 
of the jug and pour the slip down the funnel. The man runs the slip down 
the side of the mold and it will be dry every time. 

F. H. RHEAD: We had the same trouble with some of our various 
porcelain products, and on investigating the matter we found that the 
slip would hit the side of the mold in one spot. We introduced the funnel 
and we had no more dry spots. 

T. A. SHEGOG: That is the same case that was discussed a little while 
ago. 

W. G. Jackson: We had no discoloration so I thought it was not the 
same thing. 

T. A. SHEGOG: It is only in the big ware that there is discoloration. 
You get the dry spot every time. 


By using scrap over again in the casting body, what effect 

should a person expect to encounter? Would it require more 
dope the second time that you flocculate this clay? Would there be a change that would 
be noticed in the strength of the body? (About 15% scrap.) 


W.L. Sample: We have found that we can introduce a large quantity 
of scrap (15 or 20%). We try not to let the scrap get dry before we put 
it in. ‘There is not enough difference there to be noticeable. 

H. Goopwin: With us it is very different. We find it better to dry 
the scrap and use in our raw charge (not scrap mill) about 2'/2% of the 
1500-pound charge. We experienced considerable trouble with our clay 
on the jigger when returning all casting scrap through the scrap mill, due in 
a great measure to this scrap probably getting pumped into the presses 
when little raw stock was in the agitators. We decided to eliminate casters’ 
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scrap for one week with good results, but if consistently mixed in raw 
mills its introduction into the body does not have any effect at all. 

T. W. Back: Wehadasimilartrouble. Dr. Mellor made a suggestion 
and I got rid of it entirely by using a little acetic acid in the blunger. 

C. B. Youmans: That is why we use acetic acid. We weigh every 
bit of scrap that goes back into the blunging tubs and measure the 
acetic acid, so that we can dilute the scrap to the pH value of 6 every 
time. 

W. K. McAFEE: I take it that the discussion so far has centered 
around the comparatively dry scrap. Strictly speaking, the drain slip 
that is put back in the blunger is really scrap. It has to do with the change 
in amount of electrolyte present. If anybody would have asked me down 
in Atlantic City how much we could use I would have said 5%. I now 
say 25%. Our scrap piled up on us when we thought we could only use 
5%. It is all gone now. 

If you determine the amount of electrolyte used by the action or be- 
havior of the finished slip, you automatically compensate for the varying 
amounts needed. This amount is, of course, a function of the electrolytes 
introduced in the scrap used. 


. Why will two mixtures that have the same total shrink- 
age when formed by the dry process have entirely different 
shrinkages with the same amount of water added, when cast? 


A.V. BLEININGER: In the dry process the total amount of water present 
is insufficient to permit of the free movement of the particles, and their 
dispersion from aggregates to individual particles is entirely out of the 
question. In the damp state required for dry pressing the clay particles 
remain as aggregates and are made to cohere superficially only by pressure. 
All kinds of granular material, of widely differing character can be com- 
pacted by pressure. The granular condition persists also during the firing 
process so that no decided variation between different clays should be 
expected, while the plastic condition develops the structural peculiarities 
of each material. 

In casting we are dealing with the presence of a large amount of water 
which permits of the flotation of the particles. The aggregates therefore, 
having freedom of motion, may be dispersed by deflocculation. No two 
clays react alike as regards this dispersed state and no two of them produce 
the same structure which persists in drying and firing. They are bound to 
show differences in shrinkage. It is apparent, then, that while two clays 
may show the same total shrinkage when dry pressed, where they possess 
only a small water content and necessarily no freedom of motion, they are 
almost certain to differ decidedly when cast, and at liberty to develop all 
the possibilities of deflocculation and coagulation. 
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GETTING THE HIGHEST RETURN FROM KILN EQUIPMENT' 


By Joun R. GREEN 


ABSTRACT 
Description of a recording pyrometer set up, the conditions to be observed and 
the benefits derived. 


Introduction 

The statement has been made that a large proportion of the labor 
saving and quality improving machinery and devices in the hands of 
operators today is not giving maximum return on the investment because 
of improper installation or insufficient attention in operation. The 
management is sold on the principle back of the installation but fails to 
pass on to the operating department the details in usage and upkeep. 
It is entirely possible that a part of this failure is the fault of the manufac- 
turer to supply minute operating information and suggestions. 

The purpose of this article is to review briefly the selection, installation 
and operation of the thermometer and pyrometer equipment with par- 
ticular attention being paid to applying the instrument to everyday 
plant practice, and a consideration of the value of temperature-measuring 
equipment. 

The first measurement of temperature effects in ceramic firing was the 
draw trial, next, the shrinkage bars, kiln settle, the Wedgwood gage, 
pyrometric cones and the Veritas firing rings. The pyrometric cones in- 
vented by Seger are the most important of the visual means of deter- 
mining heat treatment in ceramic kilns. This system is popular because 
it measures more closely than anything yet devised the actual heat treat- 
ment of the clay. Pyrometers give information needed concerning the 
temperature conditions while the kiln is still black although under fire, 
and while the carbon is being burned out. We have come to the realiza- 
tion that some of the causes of losses in the finished clay products are due 
to mistreatment during these early stages of the firing, where actual 
temperature measurement and the rate of temperature increase are the 
only guides to good firing. For this work the indicating and recording 
pyrometer are the only satisfactory means of control. 

The visual trial piece methods are continued in use because each 
gives information not possible to be obtained from others. The vaiue 
of clay products, the cost of firing and the possible economies in firing are 
such that the management can well afford to use any or all of the systems 
known if by their use the firemen have more intelligent control. In 
the Transactions of the American Ceramic Society are lengthy discussions 
as to the respective merits of cones and pyrometer systems, all of which 
ended with the agreement that the work done by both were complements 
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of each other and that the use of all means available to control kiln firing 
were none too plentiful. 

Consideration of pyrometers naturally come under three headings: 
(1) the equipment, (2) installation, (3) use. 


The Equipment 


Every pyrometer installation is composed of three units: (1) the ther- 
mocouple located at the point where temperature measurement is desired, 
(2) lead wires extending from the thermocouple to the instrument, (3) 
the indicating and recording instruments with suitable switching mech- 
anism. 

The thermocouples are (1) rare metal couples, giving long life and con- 
stant readings of temperatures to 3000°F, (2) base metal thermocouples 
at approximately one-fourth the original cost, of shorter life than rare 
metal when used at the same temperature but can be used in ceramic 
work for temporary temperatures as high as 1950° or 2000° depending 
upon atmospheric conditions in the kiln, 7. ¢., oxidizing or reducing. 

A protecting tube is used to exclude gases from contact with the wires. 
Porcelain tubes of different compositions are used depending upon the 
temperature to be withstood. An outer protection of fire brick is a me- 
chanical protection for the porcelain tube. The thickness of the crown 
or side wall will determine the length of thermocouple to be used. A 
9-inch crown requires an 18-inch thermocouple and a 13-inch crown a 24- 
inch length. 

All thermocouples for outside use should be made entirely weather- 
proof. Rain or snow in the porcelain tube or on the exposed terminals 
will make the readings inaccurate. A covering over the fire brick tube 
can at the same time hold the inner tube in exact position and not allow 
any moisture into the tube. 

The wiring for all outside ceramic plant work will consist, in practically 
all cases, of No. 14 wire. This should be supplied with weatherproof 
insulation for open runs, and asbestos insulation wherever the wires pass 
over hot crowns, open crown holes or near fire boxes. There are two 
systems commonly used in wiring: (1) the individual return, in which 
two separate wires connect each thermocouple with the instrument, 
(2) the common return system in which one wire is made to answer for 
the negative return from all thermocouples, with individual wires from 
the positive side of each thermocouple to the instrument. The individual 
return is recommended unless the length of leads demands common re- 
turn for economy. 

The indicating and recording instruments must be simple in operation. 
Kiln firemen are not laboratory scientists, and an instrument must be 
placed in their hands that is simple and easy to operate or their support 
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is lost. The instruments must be rugged in construction to withstand 
the severe conditions found in the average plant. All instruments should 
be encased in dustproof cases. The indicating instrument should have 
numbers that are easily read. A recorder of the continuous strip chart 
variety is the best because it is easy to read, and continuous in operation. 
It should be possible to mark directly on the chart at the time the record 
is being made, such notations as, water-out, carbon-out, settle readings, 
damper settings, or any other information which is d rectly related to 
the operation of the firing. 


Installation 


Where temperature is to be measured at one point 
only the thermocouples should be located in the 
crown as near to the center as possible. Three-quarters way up the 
crown usually is good practice. 

The depth of insertion of the fire brick tube into the kiln depends on 
circumstance; 3 to 6 inches is common practice. In some cases the 
tubes are mounted flush or even recessed into the crown in order to use 
base metal for high temperatures. The farther the thermocouple ex- 
tends into the kiln the more nearly will it record the temperature of the 
entire kiln. 

The thermocouples in all kilns should be inserted to the same depth to 
obtain comparable readings. Quite frequently a kiln foreman will com- 
plain that one kiln requires an entirely different temperature schedule 
from another, and while this may be due to difference in design, draft 
conditions, etc., yet on inspection it is usually found that the thermo- 
couples have been installed in widely different ways. 

The heavy fire clay tube causes a time lag in the readings. Where 
greater sensitivity is required, as in some tunnel or chamber kilns, the 
ends of the fire clay tubes may be ground thin. This allows sensitive 
readings and yet does not expose the porcelain tube to the direct flames. 
The actual installation of the fire clay tube is a simple matter. A 3-inch 
hole is knecked out of the crown, the tube laid in with fire clay or clay 
mortar, and also supported by a curved flange that fastens onto the tube 
and rests on the crown. 

In most heavy clay products work the actual measurement is the differ- 
ence in temperature between the hot end of the thermocouple in the kiln, 
and the so-called cold junction at the head of the couple. ‘The tempera- 
ture at the indicating and recording instruments is assumed to be con- 
stantly near 70°F. ‘The temperature where the thermocouples join the 
lead wires should be kept at 70°F. The weatherproof cover helps to 
maintain this constant temperature, although additional protection is 
desirable. 


Thermocouples 
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Where two thermocouples are used the second is installed through the 
base of the kiln, or into the flue leading to the stack. 

The instruments should be placed on a level with 
the eyes with good light and in a room used by the 
firemen as a resting place. 


The Instruments 


Use of Pyrometers 

Any manager who expects to decrease his coal consumption and in- 
crease the quality of his ware simply because he has a pyrometer in the 
fireman’s shanty is fooling himself badly. A pyrometer will never take 
the place of a good man on the business end of a No. 10 scoop. The 
fireman should not be a slave to the pyrometer. 

In addition to temperature and time the fireman must consider 
draft in the stack and balance of pressure in the kilns both of which affect 
heat distribution. The fireman must consider the character of the kiln 
atmosphere, 7. e., oxidation or reduction. It is good policy to urge fire- 
men to pay attention to kiln conditions rather than emphasize pyrometer 
readings. He will pay enough attention to the temperature because it 
is easy to do and he needs urging to watch the kiln itself in order that the 
correct proportion of attention may be given to each factor governing the 
firing. 

Consider a pyrometer in the same class of equipment as the steam gage 
or speedometer. Analyzing the data from the boiler gage and the speed- 
ometer is simple because the results are immediately visible, while in the 
case of a kiln operation the results are not seen for several days. Some 
form of record must be maintained to check with the results observed 
when later the kiln is drawn. 

Recording instruments give (1) a record of temperature development 
throughout the firing, (2) an incentive for the burner to make a perfect 
record. 

At a glance it is possible to learn (1) the rate of temperature increase, 
(2) regularity in firing, (3) length of firing. 

Evenness in firing is considered important. In the recent investiga- 
tions by the Bureau of Mines fuel saving was obtained most often by 
regularity and frequency in firing. Quoting the report: “By firing little 
and often the temperature fluctuation is not so great and the temperature 
rise is more gradual. Whenever there is a drop in temperature it repre- 
sents a time loss and fuel loss equal to the time and fuel necessary to re- 
gain lost temperature.” 

The water-smoking period of the kiln is one in 
which damage may be done and in which time and 
fuel may be saved. Speed and safety in the water-smoking period are 
dependent on draft and temperature. 


Water-smoking 
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During the water-smoking period the fireman should hold the top 
and obtain between 200 and 250°F in the bottom.! 

A cold poker placed temporarily in the bottom of the kiln, and with- 
drawn to observe condensed moisture is probably the most common 
method of judging when the moisture has been driven from the kiln. 

From this point on, the temperature of the kiln may be raised prac- 
tically as rapidly as possible to the oxidizing period. The Bureau of 
Mines finds that “during the kiln investigation most of the time saving 
has been made during water-smoking. ‘This has been done by improving 
the draft, by pushing the water-smoking along faster and by boosting 
the temperature to the oxidation period just as soon as the danger of 
water-smoking is over. Apparently it is the general practice among kiln 
firemen to hold back the temperature unnecessarily for a long time after 
the danger of water-smoking is over. When the bottom course of brick 
in a down-draft kiln has attained a temperature of 300° to 400°F (de- 
pending upon the nature of the clay) the temperature of the kiln can be 
boosted rapidly and safely to the oxidation period. If any damage has 
been done during water-smoking it has occurred under 300° to 400°F. 

Oxidation starts in the neighborhood of 900°F 
but progresses most rapidly between 1200° and 
1400° depending upon the clay. ‘Trial pieces drawn hourly will show the 
temperatures for each particular clay at which oxidation is most rapid, 
and also the length of time required for safe firing. 

After the possibility of black core has dis- 
appeared, the firing may be pushed to the tempera- 
ture of finishing or soaking. ‘This temperature is usually far enough be- 
low the danger point of fusion to allow a good margin of safety. The kiln 
is held at this temperature until the desired amount of heat treatment has 
been given. This end point may be indicated in a variety of ways. 
With clays which have a wide vitrification range the completion of a 
predetermined firing schedule will be sufficient to assure a good firing. 
In firing clays which are more difficult to handle it is usual to test 
some property of the clay itself such as (1) color, (2) shrinkage, or (3) 


Oxidation 


Soaking 


“ring.” 

In salt-glazing, pyrometers will indicate when the temperatures be- 
tween saltings have recovered. ‘This results in a saving in time, fuel 
and salt. Pyrometers make possible a similar positive control in flashing. 


1A recording thermometer may be used to take the bottom temperatures. A 
2-inch iron pipe with a cap over the end is placed into the flue leading to the stack and 
just outside of the kiln extending into the flue for a distance of 12 to 18 inches. A 
recording thermometer of the gas-filled type is hung on the kiln bands above this pipe, 
the bulb being dropped into the end of the iron pipe. The thermometer should have 
a range of 0-600 or 800°F. 
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To obtain maximum kiln turnover they should 
be cooled as rapidly as the ware will allow. This 
is a matter of rate of temperature decrease. Opening crown holes and 
wickets should be scheduled by the temperature change rather than by 
time. A recording pyrometer will show the actual rate of cooling. 
Where fans are used to hasten the cooling the pyrometer must be watched 
even more carefully. 


Cooling 


Results Possible with Pyrometers. 


1. More efficient firing by maintaining even 
temperatures. 

2. More effective firing by holding at the temperatures where the 
results desired will progress most rapidly. 

3. Cutting total radiation losses by shortening the firing time. 

1. More effective and efficient firing shortens 
the firing time. 

2. Rapid raising of temperature from the water- 
smoking period to the oxidation, etc. 

3. Reduction of cooling time by the control of the cooling rate. 

4. Records of idle periods will display opportunities for quicker 
turnover. 


Savings in Fuel 


Savings in Time and 
Increased Turnover 


1. Uniform rates of heating and cooling mini- 


mize expansion and contraction strains. 
Depreciation of 
Kiln 2. Indication of dangerous temperatures saves 


firebox and kiln linings. 

1. Eliminate ‘‘slabbed’’ ware by observing 
correct water-smoking temperatures. 

2. Do away with “black core’ and “swells” 
by using correct oxidizing temperatures. 

3. Safeguard against overfired material by keeping away from the 
fusing temperature. 

4. Eliminate checked or “‘dead’’ ware by the control of the cooling 
rate. 

5. Produce uniform products from top to bottom, requiring less 
sorting. 

Fuel, time, depreciation and quality may be figured in the common 
dollars and cents. 


Increased Quality 
of Ware 


denominator 


Brown INSTRUMENT Co., 
PHILADELPHIA, PA. 
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THE FAILURE OF THERMOCOUPLE PROTECTION TUBES IN 
GLASS MELTING FURNACES! 


By HERBERT INSLEY 


ABSTRACT 

The unusually rapid failure of thermocouple protection tubes when used in glass 
furnace atmospheres has been found to be due to reaction of the volatilized alkalis in the 
atmosphere with the aluminum silicates of the tube. Failure of the tubes is due either 
to differential thermal contraction between the outer reaction layer and the inner un- 
altered layer of the tube on cooling or to actual corrosion and dripping away of the 
tube. It is suggested that the use of a much higher percentage of alumina and lower 
percentage of silica in the tubes may prevent failures from this cause. 


It is well known that porcelain thermocouple protection tubes de- 
teriorate rapidly in a glass furnace atmosphere if they are not shielded by 
additional refractory coverings. ‘The usual method of protection is to fit 
the tube into a hollowed-out silica brick which projects into the tank and 
although there are obvious disadvantages in such an installation, they are 
more than counterbalanced by the longer life of the protected tube. 

Previous investigations? have shown that corrosion of glass tank re- 
fractories may be caused by the action of the furnace atmosphere and it 
was thought that the failure of the thermocouple tubes might be due to 
the same cause. Microscopic examinations of thermocouple protection 
tubes were made in order to see what structures, comparable to those 
developed in refractories under the same conditions, were present. _ Sam- 
ples of unused tubes and tubes used in other types of ceramic kilns were 
also examined. Many of the tubes examined were made at the Bureau of 
Standards of a batch developed there, the composition as calculated from 
the batch weights being: SiO, 34%, Al.O; 64%, KsO 2%. The glaze 
applied to the tubes had approximately the following composition after 
calcination: SiO, 75%, AlO; 15%, CaO 5%, MgO 1%, K2O 4%. The 
tubes were fired to cone 18, a temperature of 1480°C having been reached 
after approximately 48 hours’ firing. 

There were available for microscopic examination: (1) unused tubes, 
(2) tubes which had been used at 1450°C for 72 hours in a kiln for testing 
refractories, and (3) tubes used for about a week in a pot furnace whose 
temperature was, in general, 1425°C and in which optical glass was being 
melted. 

(1) The unused tubes were found to be composed of mullite (SA1,Os. 
2SiO2) crystals, glass, and dehydrated, partly transformed clay matter. 
There was only a small amount of glass present, which may account for 
the fact that the mullite crystals were short, stubby prisms and not the 
long, slender needles usually found in porcelain bodies. The glaze had 


1 Published by permission of the Director, Bureau of Standards. 
2 Insley, Jour. Amer. Ceram. Soc., 7, 583-93 (1924), 
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penetrated the body to a slight extent, as indicated microscopically by an 
increased percentage of glass near the surface. Mullite crystals at the 
junction of body and glaze were small and scattered. 

(2) The cross section of the hot end of the tube exposed to 1450° C 
for 72 hours showed three very distinct zones: (a) an outer zone of glass 
about 0.25 mm. thick which undoubtedly represented the glaze; (bd) 
a middle, porcelain-like zone which was quite vitreous and extended about 
half-way through the tube; and (c) an inner, less vitreous zone. ‘The mi- 
croscopic examination showed the outer zone a to be composed entirely 
of glass with an index of refraction of about 1.515. At the junction of 
the glaze and zone b, long, well-formed needles of mullite projected into the 
glaze. The middle, vitreous zone b was composed of stubby prisms of 
mullite and a fair quantity (perhaps 50%) of interstitial glass. No other 
constituents were observed. ‘The inner, less vitreous zone c contained 
stubby prisms of mullite, much smaller than those in the middle zone, and 
a much smaller percentage of interstitial glass than the middle zone. 
The vitrification in the middle zone was evidently due to the absorption 
of part of the glaze by the body. 

(3) The tubes from the glass furnace were not used longer than one 
melting period of seven or eight days and the furnace was maintained at a 
temperature of about 1425° C during most of the time. All the tubes 
showed the same characteristics and all failed in the same way. It is 
noteworthy that they apparently remained intact until the final cooling 
took place when a part of the hot end broke off. At or near the hot end 
of the tube the cross section showed two distinct zones; an outer very 
vitreous zone and an inner less vitreous zone. In some cases the hot end 
was entirely composed of the more vitreous material. ‘Toward the cooler 
end of the tube the more vitreous outer zone gradually decreased in thick- 
ness until it disappeared. A microscopic examination of a thin section 
showed very striking differences in the structure and composition of the 
two zones. (Fig. 1.) The inner less vitreous zone was composed of mul- 
lite and glass with perhaps a slightly larger percentage of glass and a some- 
what better development of the mullite crystals than the unused tube. 
The outer vitreous zone contained small but well-formed plates of corundum 
(Al,O3) embedded in glass whose index of refraction was about 1.525. 
The amount of corundum was apparently about the same as that of glass. 
In many of the pieces of tube the outer and inner zones could be easily 
broken apart because of the formation of a crack at the junction. 

A commercial protection tube which had been used in the Bureau glass 
melting furnace for one melting period (about a week) was also examined. 
In this tube three zones were observed which represent the portions ex- 
posed to different conditions: a, a non-vitreous portion at the cold end of the 
tube still covered with the original glaze, representing the unaltered tube; 
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b, a slightly more vitreous zone nearer the hot end of the tube, and c, a vit- 
reous outer zone surrounding zone b. About one inch of the extreme end 
of the tube within the furnace was broken off, the broken edge showing 
only zones b and c; zone a made up the cold end and became thinner toward 
the hot end until it disappeared. It was composed of small, rounded, more 
or less prismatic crystals embedded in glass, the crystals resembling mul- 
lite in their optical properties. Long needles of mullite extended from the 
body into the glaze. Zone b was composed of glass with an index of 
refraction between 1.52 and 1.53 and small, well-formed plates of corundum 
less than 0.05 mm. in greatest 
dimension. Zone ¢ was com- 
posed of glass and an artificial 
soda-lime feldspar with the 
optical properties of labrador- 
ite. Quantitative measure- 
ments indicated that this feld- 
spar was composed of about 
30% of the soda feldspar 
(NaAISiz0s) and 70% of the 
lime feldspar (CaAlSieQs). 
Experimental tubes contain- 
ing silica and alumina in such 
proportions that after firing 
they would have a composition 
like that of sillimanite 
(Al:03.Si0s) were made by A Fic. 1.—Photomicrograph of Bureau of Stand- 
porcelain manufacturer. One ards thermocouple tube used in a pot furnace 
of these tubes was used in a _ melting optical glass. The contact between the 
Bureau of Standards pot fur- lighter vitreous zone composed of corundum and 
nace and another ina commer-_ 8!/ass and the darker, less vitreous zone composed 
cial pot furnace. The former of mullite and glass, is shown; magnification, 
lasted for seven or eight days, chin 
but was found to be cracked when the furnace had cooled down. ‘The end 
of the tube which had not been exposed to the heat was composed of well 
developed mullite crystals, much larger even than those found in well 
fired clay bodies. The crystals were embedded in a relatively small 
amount of glass. The end of the tube exposed to the heat was covered 
with a brown vitreous skin of glass full of hexagonal plates of corundum. 
This layer covered an inner zone which was essentially like the cold end of 
the tube in its constituents but which was more vitreous in appearance 
and contained more glass and less mullite. The end of the tube within 
the furnace was much more brittle than the end outside of the furnace. 
The tube of the same type which had been placed in a commercial pot 
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furnace had probably been exposed to more severe heat treatment and more 
’ corrosive action. ‘The end was entirely gone, having fluxed or broken away. 
A microscopic examination of the tube at the break showed that this por- 
tion was entirely composed of corundum and glass. The corundum was 
arranged in overlapping parallel plates which were approximately per- 
pendicular to the outer surface of the tube. 


Causes of Failure 


A comparison of the results of the microscopic examination made on 
tubes exposed to glass furnace atmospheres and on tubes exposed to kiln 
atmospheres at temperatures approximately equivalent shows that many 
of the constituents are different in the two cases. The tube used in the 
kiln for testing refractories still retained its original glaze and contained 
no corundum. ‘The tube used in the glass melting furnace was covered 
with a crust of corundum, it contained a relatively large amount of glass, 
and it was thoroughly vitrified in the portion exposed to the heat and at- 
mosphere of the furnace. 

Since all of the thermocouple protection tubes used in glass melting fur- 
naces had been exposed to the atmosphere of the furnace only and had 
not been in contact with the molten glass itself, they were subjected to 
practically the same conditions as refractories above the glass line in melt- 
ing furnaces. A comparison of clay refractories and the thermocouple 
tubes exposed to glass furnace atmospheres shows a great similarity in 
structure and in the reaction products. In both materials the action 
of the soda or sodium compounds in the gases and dusts on the aluminum 
silicates causes the formation of a glass (a liquid at furnace temperatures) 
which Wilson! on the basis of chemical analysis, decided had a composition 
of approximately NagO.Al,03.5SiO2. Any alumina in excess of this com- 
position forms crystals of corundum which are present as crusts on the 
surface of the material. The one tube mentioned above, in which there 
was an outer layer of soda-lime feldspar superimposed on the layer of cor- 
undum and glass, was probably exposed to batch dusts containing so much 
lime that the feldspar formed had a melting point above the temperature 
of the furnace and was easily crystallizable.” 

In commercial pot or tank furnaces where a high temperature is main- 
tained continuously and where the furnace atmosphere is constantly 
full of batch dusts and volatilized materials, the thermocouple tubes are 
actually corroded by the reaction between the aluminum silicates of the 
tube and the substances in the atmosphere. If the percentage of silica 


1 Jour. Soc. Glass Tech., 2, 197-213 (1918). 
2 The melting point of a feldspar of this composition (soda feldspar 30%, lime 
feldspar 70%) when pure is about 1495° C. Bowen, Amer. Jour. Sci., 35 [4], 583 (1913). 
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is high, a large quantity of liquid is formed on the tube. ‘This liquid drips 
away, carrying corundum crystals with it until the tube is eaten through. 

In experimental furnaces like those used at the Bureau of Standards, 
the melting period is comparatively short. Only the outer portion of the 
tube is affected and the liquid formed usually does not drip away. After 
use, such tubes have an outer glassy layer in that part exposed to the 
high temperatures and the furnace atmosphere. There is often a cleavage 
plane between the outer and inner layer so that the outer layer falls 
off or may be picked off easily with the fingers. Cracks extend through 
the tube and often the entire end of the tube breaks off. The fact that 
tubes in use in experimental furnaces fail during the cooling period sug- 
gests at once that the splitting away of the outer layer of the tube may be 
due to differences in thermal expansion between it and the inner layer. 
G. E. Merritt, of the Bureau of Standards, made thermal expansion 
measurements on pieces of the outer and the inner zones of the used 
thermocouple tubes the results of which are shown in Fig. 2. From these 
curves it is seen that during the cooling of the furnace, the outer zone tends 
to shrink more than the inner zone. ‘There is a weakening at the junction 
and the outer zone cracks lengthwise in order to relieve the tensile stresses. 


Suggested Improvements in Thermocouple Protection Tubes 

The microscopic evidence shows clearly that the action of the dusts 
and gases in the furnace atmosphere on the thermocouple tubes causes 
the formation of a glass and corundum (Al,O;). The formation of the glass, 
which is a mobile liquid at 
these furnace tempera- 
tures, is apparently the 
cause of the failure of the 
tubes. 

A possible method for 
preventing the formation 
of a large amount of sili- 
cate liquid suggests itself; 
that is, by increasing the 
ratio of alumina to silica 
in the body so that only 
enough silicate liquid is 
formed after the reaction 
with the soda in the furnace atmosphere to form a matrix in which the 
excess alumina may crystallize. 

With this in view, a batch was made up of calcined alumina, ball clay 
and feldspar in such proportions that the body would have a composition 
of approximately 14% SiOx, 85% AlO; and 1% of alkali. The body 
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cast satisfactorily, but was somewhat weak in the dried state and showed 
excessive shrinkage when fired. A tube of this composition was placed 
beside a tube of the usual type in the pot furnace at the Bureau. At the 
end of the melting period the experimental tube was somewhat deformed 
but still intact, while the other had cracked badly and pieces of the outer 
layer had spalled off. There were no traces of spalling and no cracks in 
the high alumina tube, but the surface was crusted over with minute 
corundum plates. Through the kindness of A. R. Payne, of the Hazel- 
Atlas Glass Co., another tube of the same type was placed in a tank melting 
bottle-glass. The tube was mounted without protection in the end of the 
tank about midway between the two filling-in dog houses, 18 inches above 
the glass line, and projecting 6 inches into the tank. It lasted about five 
days after the temperature had reached about 1430°C and two days after 
the filling with batch had begun. According to Mr. Payne’s statement, 
this is about the average length of life of the ordinary unprotected pyrom- 
eter tube. It was thought, from the appearance of the tube used in 
the Bureau furnace, that failure might have been caused in part by me- 
chanical weakness. It is now planned to make up a batch eliminating the 
feldspar and substituting “‘fused’”’ alumina for calcined alumina. 


Summary 


Thermocouple protection tubes used in glass furnaces fail much more 
rapidly than the same tubes used in the ordinary ceramic kilns even though 
temperatures may be practically the same. Microscopic examination and 
other evidence shows that the volatilized alkalis and the alkaline dusts 
in the glass furnace atmosphere react with the aluminum silicates of the 
thermocouple tube, causing the formation of a liquid with a composition 
approaching the formula Na,0.Al,03.55iO2. In this liquid excess alumina 
crystallizes as corundum. Failure may take place in two ways: (1) If 
the reaction between the alkalis in the furnace atmosphere and the alu- 
minum silicates of the tube takes place intermittently for short periods of 
time, the reaction liquid may occupy only the outer layer on the hot end 
of the tube. The solidified liquid has a different thermal expansion than 
the interior of the tube and cracking and breaking take place during cool- 
ing. (2) If the reaction takes place uninterruptedly at high tempera- 
tures, the liquid formed drips away and the tube is actually corroded. 

The use of much higher percentages of alumina in the tubes than have 
heretofore been used is suggested in order that after reaction with the 
alkalis there may be a large amount of crystalline corundum on the sur- 
face of the tube and a small amount of liquid silicate. 
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Abrasives 


Bauxite. British Guiana. ANON. Indus. Australian & Min. Stand., 73, 686(1925) 
—Bauxite mining in British Guiana has developed into an industry of national impor- 
tance. Shipments during 1923 amounted to 100,346 tons of ore with a declared value 
of $5.30 per ton. ©. P. RB. O: 

Marundites and allied corundum-bearing rocks. Transvaal. ANoNn. South 
Africa Geol. Society, Trans., 25, 43(1924).—Marundite occurs extensively in Northern 
and Eastern Transvaal, and Natal. Mineralogically it is characterized by margarite 
and corundum (hence its name) as essential minerals present in the proportions vary- 
ing roughly from 9.1 to 1.1, with as much as 50% of corundum. Chemically it is 
characterized by a very high content of alumina (up to 70%) and a relatively low 
amount of silica. O. P.R. O. 

PATENTS 

Preparation of bauxite. A. McD. McAree. U. S. 1,543,934, June 30, 1925. 
In the prepn. of bauxite for the manuf. of aluminum chloride therefrom the process 
which comprises dehydrating the bauxite at a temp. below that at which substantial 
shrinkage takes place and then catalytically depositing carbon in its pores. 

Means for determining the relative hardness of abrasive or similar substances. 
F.A.Mance. U.S. 1,544,332, June 30, 1925. A device for testing the degree of resist. 
offered by a substance to the opern. of a cutting tool, which consists 
in the combination of a seat for the substance and a tool having a 
cutting surface; means for driving said tool into contact with said 
substance when supported on said seat with a predetermined degree 
and quality of driving force; means for gaging the extent of the 
penetration of the tool into the substance; means to maintain on 
said tool, after said initial operation, a constant and uniform press. ; 
means to cause said tool under such press. to operate on said sub- 
stance with a cutting action; and means for gaging the extent of the 
penetration of the tool under predetermined conditions and time 
of opern. 

Abrasive composition. Henry R. Power. U. S. 1,544,343, June 30, 1925. An 
abrasive compn. comprising abrasive particles and an algae jelly-product, said compn. 
being substantially free from either alum or oil substantially as described. 

Vitreous bonded silicon-carbide abrasive article. Mui.ron F. Bregecuer, A. A. 
KLEIN and W. W. GrREENWoop. U. S. 1,546,115, July 14, 1925. The method of 
forming a vitrified abrasive article comprising the steps of mixing silicon carbide grains 
with a protective, vitrifiable plastic ceramic bond of low reactivity which is capable of 
being completely fused to a glassy condition at Seger cone 10, shaping the mass and 
firing it under a heat treatment which fuses the bond without causing material disso- 
ciation of the silicon carbide and coats the grains uniformly, thereby uniting them into a 
unitary structure. 
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Art 


Design. Anon. The Pottery Gazette and Glass Trade Review, 50 [575], 767-70 
(1925).—This is a report of a lecture given by Paul Nash, Instructor of Design at 
the Royal College of Art, at a meeting of the Art Section of the Ceramic Society. ‘To 
design”’ was defined as being “to determine,’’ and ‘‘design” was defined as being “‘the 
expression of purpose animated by spiritual force.’’ A distinction was ma:i<c between 
“pattern” and “design” which are too often considered identical. “Rhythm” was de- 
fined as the animating force of all expression or as a spiritual agent, animating the ma- 
terial elements of the universe. It was shown how the sense of rhythm comes to people 
who work by their intuition rather than by their intellect. ‘‘Aesthetics’’ was defined 
as a sense of beauty in objects. To create something for others which they could not 
create themselves was given as the function of the artist. The essential qualities of 
any painting, were given as those which went to make up unity, namely: form, order, 
variety, a sense of space, an idea of movement, an idea of mass, color and a sense of 
light and shade. P. D. H. 

Notes on Whieldon pottery. W. Emery. The Pottery Gazette and Glass Trade 
Review, 50 [575], 770-72(1925).—This is a report of a paper read by E. at a meeting of 
the Parent Section of the Ceramic Society. Some hundreds of pieces of Whieldon 
pottery have been unearthed and collated recently and the notes are based on these 
findings. The types of ware found were slip decorated, salt-glazed, black and red- 
glazed, agate and mottled. Dok: 


Cement, Lime and Plaster 


Action of sodium and magnesium sulphates on constituents of Portland cement. 
G. R. SHevton. Ind. and Eng. Chem., 17 [6], 589(1925).—Deals with the problem 
of the action of the so-called “alkali’’ waters on concrete structures. Describes the 
prepn. in the pure state of the major substances present in Port. cement clinker, tri- 
calcium aluminate, 8-dicalcium silicate and tricalcium silicate and the effects pro- 
duced on these constituents by solns. of sodium and magnesium sulphates of various 
concns. G. 3: 

The setting of cement. H. Maurcrain. Rev. Mat. Consir. Trav. Pub. 186, 57-60; 
187, 91-3(1925).—I. Gen. considerations. The setting of cement is considered as 
being due to the hydration of each of its constituents, and may be expressed as the 
summation of a number of first order reactions, namely dx,/dt = k,(A; — x,), where 
A, is the original quantity of a constituent, x, the quantity hydrated at the instant of 
time ¢,, the differential expression being the speed of reaction, and k; a constant. II, 
Variation of duration of set as a function of temp. Duration of set is taken to mean 
the length of time between initial mixing and the moment when a Vicat needle 1 mm. 
square weighted by 300 gs. does not penetrate the mass. A pure cement was allowed 
to set in contact with water-satd. air in a const. temp. app. The chem. anal. of the 
cement was SiOz, 18.6%; R2Os, 18.6; CaO, 58.2; MgO, 4.32; K2O, 0.3; SOs, 0.3; the free 
lime content being 5%. The results were 6.5°C, 38 hr.; 10°, 15 hr.; 15°, 8.25 hr.; 
22°, 7 hr.; 28°, 5.42 hr.; 40°, 3.25 hr.; 50°, 2.58 hr.; 60°, 1.83 hr.; 70°, 1.17 hr.; 80°, 
45 min.; 90°, 30 min. The setting of the cement may be expressed as the logarithmic 
function of the temp., and may be represented by an hyperbola. III. The processes 
involved in setting. Stage (1). From the time of final mixing the cement hydrates 
rapidly and gains strength equally fast, the usual period being a few hrs. Stage (2). 
Takes several weeks to be completed, and during the time the strength increases less 
rapidly than in stage (1). The predominant phenomenon is that of dehydration, but 
the hydration is actually completed and carbonation begun in the same period. Stage 
(3). This lasts several months. Dehydration is completed and carbonation is the 
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chief phase. The rate of increase of strength is much slower than in the previous stages. 
IV. Variation of resist. of cement with time. Briquettes made from the same large 
batch of cement were broken each day for the first 90 days, then on succeeding months 
for a year—three briquettes being taken for each day’s test. The data given show that 
max. strength is attained in three months, after which the strength falls slightly with 
time. This is contrary to the belief that the strength increases proportionately to the 
logarithm of the time. V. Lime liberated during set. By treating the cement mixt. 
with a 10% sugar soln. the free lime is obtained in the filtrate where it may be titrated 
with sulphuric acid. A cement contg. originally 5% of free lime was found to have 
7.8% at the completion of set, indicating a liberation of 2.8% of lime during set, at- 
tributed to the hydration, SiO..3CaO + Aq. = SiO,.CaO .2.5H:,O + 2Ca(OH), + Aq. 
A quick setting cement contg. before mixing 4.53% free lime showed a content of only 
2% of free lime after the final set, indicating a recombination of the free lime. The 
author criticizes the statement of Le Chatelier that the complete hydration of the 
tricalcium silicate (as indicated above) is the principal reaction of the setting of cement. 
He concludes that (a) a small amount of lime is set free during set, (b) this quantity is 
much smaller than would result from the total decompn. of the tricalcium silicate, 
(c) the quick setting cements which are fired at low temps. and are more rich in acid 
elements than the ordinary Port. cements contain very little tricalcium silieate. The 
principal hydraulic component is the tricalcium aluminate (and other aluminates) 
whose set is much more rapid than that of the silicate. VI. Combined water. Of 
28% water used in mixing a cement which had an initial ignition loss of 6.9%, 7.9% of 
water actually combines with the cement. VII. Dehydration. After the final set 
about 20% of water is eliminated by evapn. VIII. Carbonation. The last phase of 
set is the carbonation of the free bases as lime and magnesia. L. N. 
Plaster forms. M. Dtrre. Tonind. Zeit., 49, 590(1925).—Good plaster should 
commence to set in 10-12 mins. and then gradually increase in hardness. The plaster 
should show only a noticeable warming due to setting. Extreme heating upon setting 
is usually followed by a poor strength and indicates that the plaster is inferior A good 
plaster should not settle to the bottom rapidly when thrown in water and should also 
not float on the surface. H. G. S. 
Bauxite and cement industry in France. Anon. Jour. Soc. Chem. Ind., 44, 609 
(1925).—Considerable developments are expected shortly in the bauxite industry, 
owing to the growth of the aluminous cement industry and the increasing use of Al 
metal and wire in electrical industries. French deposits of bauxite, approx. 55-60% 
Al,O;, are estimated at 60 million T. It is proposed to use bauxite also as a decolorizer 
of oil products, and it is now being used for oil filters. Ciment fondu production is 
steadily increasing. The difference in compn. between Port. and fondu cements is given 
as follows: SiO:, Port. 23, Fondu 10; Al,Os, P. 7, F. 42; CaO, P. 64, F. 42; Fe, P. 4, 
F. 6; other, P. 2, F. 0. Ciment fondu fuses at 1400°C, its production, being rather 
expensive, is most practicable where cheap hydroelectric power and supplies of bauxite 
are at hand. The chief plants are the Lafarge works at Moutiers in Savoy and Teil on 
the Rhone, and the Agout Co. at Luziére in the Tarn. H. H. S. 
Colored concrete. ANON. Chem. Trade Jour., '76, 734(1925).—Tests carried out 
by the Brit. Port. Cement Assoc. indicate that a permanent green for purposes such as 
hard tennis courts has been produced. The pigment consists of barytes stained with 
an organic dyestuff. It is said to be extremely resistant to alkalis, and to cost about 
a quarter the price of chromium oxide. a... 3. 
Examinations on cements high in alumina. THv. LINDEMAN AND SVERRE HASSEL. 
Tids. Kemi Bergvaesen, 4, 149-53, 193-5(1924).—Various mixts. of pure Al,O;, SiO» 
and CaCO; were fused in an elec. furnace and the cooled melt was ground to 15% residue 
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on the 4900-mesh sieve. Tests were made for time of set and tensile and compressive 
strengths of normal sand mortars at 1 and 7 days. The products tested contained 
3-22% SiOe, 37-63% AlO;, 25-49% CaO. Conclusions: 3CaO.5Al,O; is always slow- 
setting. Pure or in mixts. low in SiO, it will give rapidly hardening cements. If the 
SiO, content is increased the cement will be too slowly hardening. CaO.AlI,O; is the 
most valuable constituent of the alcement. If the SiO, content is increased above 
13-15% the formation of 2CaO .Al,O;.SiO2 will be more prominent and the hydraulic 
properties of the cement will disappear. With a low SiO, content and so much of CaO 
that the compds. 5CaO .3A1,0; and 3CaO . Al,O; are formed, the cement will be too quick- 
setting. With more SiO, the formation of 2CaO .SiO, will make the cement more slow- 
setting, but the strengths of the cements with less CaO are not reached. Similar mixts. 
contg. up to 9% FeO gave high early strengths and acceptable setting times, except one 
contg. SiO, 15.5%, AlOs 40.0%, FeO 3.1%, CaO 42.0%, which gave low strengths. 
All others so tested were lower in SiO.. Small amts. of MgO had no harmful effect 
on strength. (C. A.) 

The fundamental cause of the disintegration of concrete. A.H.Wuire. Concrete, 
26, 157-61(1925).—Disintegration of concrete is caused by vol. changes due to changes 
in moisture content of the concrete. Frost action and corrosion of reinforcing steel are 
secondary, and if the concrete is free from cracks, unimportant. The expansion of 
neat cement bars stored under water at the age of 24 hrs. was: 7 days, 0.030%; 28 days, 
0.053%; 2 months, 0.080%; 6 months, 0.090%; 1 yr., 0.100%; 2 yrs., 0.0116%; 5 yrs., 
0.144%; 10 yrs., 0.150%; 15 yrs., 0.162%; 20 yrs., 0.161%. The contraction of bars 
stored in lab. air 15 yrs. and air over CaCl, 5 yrs. was: 7 days, 0.085%; 21 days, 0.180%; 
2 months, 0.225%; 6 months., 0.285%; 1 yr., 0.303%; 2 yrs., 0.354%; 5 yrs., 0.881%; 
10 yrs., 0.410%; 15 yrs., 0.416%; 20 yrs., 0.427%. i. £2 

PATENTS 

Artificial marble and like substances. E. DouzaL. Brit. Pat. 207,497. Quarry 
& Surveyors’ and Contractors’ Jour., 30, 87(1925). The present process consists in melt- 
ing in their crystallization water and at a temp. below boiling point a double salt such 
as alum or a mixture of two isomorphous simple salts (potassium and aluminium sul- 
phates) which combine to produce a double salt, or again a mixt. of double salts iso- 
morphous with one another (common alum and chrome alum), and mixing hydrated 
sulphate of lime in powder form with the salts thus melted, the treatment being con- 
ducted without the addition of water. These salts contain a high proportion of water 
in crystallization. The substance produced is a crystalline substance which can be 
molded, and has the appearance of Carrara marble, green Brazilian onyx, yellow 
Algerian onyx, marble of the finest and most translucent quality, jade and the like. 
The several types of marble can be had by varying the proportions of the substances 
employed, and by adding suitable coloring matter. As water must not be added, it 
is necessary to select salts containing a high proportion of crystallization water. When 
it is desired to produce variously colored marbles, the sulphate of lime is mixed with 
double salts or with mixtures of salts, these salts also containing a high proportion of 
crystallization water and being isomorphous between them in the case where several 
salts are used at once. O. P. R. O. 

Cement manufacture. A. PetTeLor. Brit. Pat. 210,760. Quarry & Surveyors’ 
and Contractors’ Jour., 30, 88(1925). This invention relates to a special cement which 
is intended more particularly for coating purposes. In order to obtain a cement having 
the appearance of stone, the following composition is preferably employed: Zinc sul- 
phate, 805 kg.; barium chloride, 1.035 kg.; ammonium chloride, 267.65 kg.; zinc oxide, 
1,406.25 kg.; silica, 1,753.75 kg.; limestone, 5000 kg. The following composition will 
be found very suitable for cements having a marble and pottery appearance: Zinc 


j 


244 CERAMIC ABSTRACTS 


sulphate, 805 kg.; barium chloride, 1.035 kg.; ammonium chloride, 267.65 kg.; zinc 
oxide, 2233 kg.; silica, 4000 kg. First, the zinc sulphate is dissolved in a suitable 
quantity of water (6480 1., for instance, in the case of the compositions given above), 
at a temperature of about 15°C. After the zinc sulphate is dissolved, the barium 
chloride is added. ‘The mass is then poured into a mixing apparatus, the desired quan- 
tity of ammonium chloride is added, and the mass is left to stand for a few minutes. 
A certain portion—for example, 406.85 kg.—of the zinc oxide is then added, and mixing 
is proceeded with. The mass is then evaporated in a kiln at a suitable, relatively low, 
temperature, for instance, 150°C. After suitable evaporation, the mass is rammed so 
as to fill up the hollows or cracks produced by the evaporation, and the temperature is 
raised to about 340°C, at which it is maintained for about 5 min. The mass is then 
left slowly to cool with the exclusion of air. The material thus obtained is then 
mixed with the remainder of the zinc oxide—for example, 999.4 kg., and with the 
necessary quantity of silica. The mixture is then pulverized at about 150°C; then, if 
necessary, the desired quantity of limestone is added and the whole is thoroughly 
mixed. The product is then stored in closed containers, as it is preferable to store it 
thus for at least 10 days before being used. O. P. R. O. 
Artificial stone and the production of articles therefrom. W.H. Cece and G. 
WHITTAKER. Brit. Pat. 221,857. Quarry & Surveyors’ and Contractors’ Jour., 30, 
88(1925). For the purposes of the invention use is made of finely divided sulphur and 
siliceous sand, the latter being cleaned from all impurities and free from chalk, lime 
or other compounds of calcium. As an alternative, finely powdered china clay or iron 
or steel slag may be employed. In certain cases, asbestos fiber in a finely divided condi- 
tion may also be employed. Suitable proportions for general use are about equal quan- 
tities by weight of the sulphur and of the sand or other materials. The sand is 
thoroughly dried and mixed with the sulphur. The mixture is then heated in a suitable 
apparatus, preferably in a jacketed pan, the cavity of which contains a heavy oil with 
high flash-point, so that it will not readily ignite. The pan is heated by means, such 
as gas, which will enable the heat to be easily regulated. The use of an oil-jacket en- 
sures an even temperature all round the mixture in the inner vessel, and minimizes 
loss of heat by radiation. A suitable cover is provided to the pan to prevent free access 
of air to the mixture when heated. The mixture is heated to a temperature of about 
400°C and maintained at this heat for a period of several hours, during which 
the mixture is frequently stirred. Generally speaking, a minimum heating period of 
six hours is required to ensure complete absence of air bubbles, and consequent freedom 
from blowholes of articles made from the mixture. During the mixing of the materials, 
or during the heating of the mixtures, any desired coloring matters may be added. 


O. P. R. O. 
BOOK 
A hundred years of Portland cement. A. C. Davis. Pp. xxii + 282. London: 
Concrete Publications, Ltd., 1924. Price 21s; Leather, 25s. H. H. S. 
Enamels 


Melting furnaces for enamels. F. Bicor. Rev. Mat. Constr. Trav. Pub., 
188, 115-9B(1925).—Descriptions with drawings of two furs. for melting enamels 
They are of the stationary type, the enamel being melted on a hearth. L. N. 


Glass 

The modern production of sheet glass. W.E.S. Turner. The Pottery Gazette 
and Glass Trade Review, 50 [575], 785-9(1925).—This is a report of a lecture delivered 
by T. at the Royal Society of Arts. The various processes in use in England, on the 
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Continent, and in America were described. Among them were the Fourcault and 
Colburn processes and that developed by the Ford Motor Car Co. P. D. H. 
Glass research at the National Physical Laboratory. ANon. The Potiery Gazette 
and Glass Trade Review, 50 [576], 930-2(1925).—This is a specially abstracted report 
of work done by the Glass Research Association during the year 1924. The depart- 
mental reports include the following particulars: (1) Physics dept.—thermometers; 
clinical thermometers; colored glasses for railway signals and aircraft lights; roofing 
glasses for aircraft sheds; selective absorption of optical glasses. (2) Electricity dept.— 
standards of colored glass for ships’ lights; standard colored glasses for railway signals; 
approval tests for ships’ navigation lights and lenses. (3) Illumination—transmission 
of window glass, (a) direct light, (6) diffused light. (4) Metallurgy Dept.—glass 


research. P. 
The bond of metals with glass. ANon. Sprechsaal, 58, 309—10(1925).—The 
bond of various metals with glass and porcelain are discussed. H. G. S. 
Glass furnaces fired with powdered coal. H. Bartu. Sprechsaal, 58, 311-2 
(1925). 
Application of science to the glass industry. H. Gérze. Sprechsaal, 58, 312-3 
(1925). H. G. S. 


The effective wave-length of colored glass used in optical pyrometry. F. HENNING 
Sci. Abst., 28 [4], 284(1925); Zeits f. Physik, 30 [4-5], 285-96(1924)—From the 
Reichsanstalt. By deduction from theoretical considerations the effective wave-length 
of a colored glass is shown to be a function of the color temperature of the radiation 
transmitted through the glass. An expression is established for the effective wave 
length and is obtained from a comparison of the brightness of two sources of radiation 
of different color temps. The results so obtained are compared with the values calcu- 
lated by Forsyth and Hofmann for the effective wave-length of Schott red glass F.4512, 
and good agreement is established. The results are compared in tabular form. 
A. F. G. 
Simulating natural light in metallography. H.S. Georce. Sci. Abst., 28 [4], 
285(1925); Trans. Am. Inst. Mining Eng., '70, 259-73(1924)—A method of illumina- 
tion that enhances the value of the microscopic study of opaque materials, as in metallog- 
raphy, consists in the partial eclipse of the illuminating beam by the insertion in its 
path of opaque discs of various diameters so as to stop off to various extents the axial 
rays. Structures possessing a relief are given a natural appearance and erroneous 
interpretation is avoided. ‘The system is referred to as ‘‘conical illumination.’’ Illus- 
trations are given of microphotographs of sections of an iron-chromium-carbon alloy 
showing the obliteration by axial illumination of a constituent shown plainly by conical 
illumination. In another example, etching figures in ferrite, hitherto considered to 
be pits, are revealed as pyramids, standing in bas-relief. A. F. G. 
The protection of original glass designs by patent. W. Fawcerr. Glass /nd., 
6 [7], 142(1925).—Designs may be patented for 3'/2, 7 or 14 years at proportionate 


prices. Necessary qualifications are described. Gs 
The thermal efficiency of glass melting. D. J. McSwiney. Glass Ind., 6 [7], 
139(1925).—A discussion of factors governing fuel composition. F. G. J. 


Causes of crizzles and skin-wrinkles of pressed glass. E. ZscHimMeErR, K. HEssE 
AND K. Mevures. Glass Ind., 6 [6], 120 and [7], 146(1925).—Translated from Sprechsaal 
58, 185-7. Considers the glass gob as a leather bag full of liquid. In pressing, the 
resin may be fractured and crizzles result if it is required to expand greatly or if the 
mold is too cold. ‘The automatic machines are superior to hand work in preventing this. 
Wrinkles are due to the contraction of the inner glass on cooling, drawing the surface 
with it. Several expts. illustrated. 
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Colored glass in goblet making. C. Duvivier. The Glass Worker, 44 [39], 13 
(1925). (Translated from La Verre, Sept., 1924.) Describes how each of the principal 
colors are produced. Gives the proportions of oxides to be added, the alterations that 
must be made in the basic mixture, the proper melting conditions and the right con- 
sistency. 

The Volstead Act caused many idle bottle plants. ANon. Nat. Glass Budget, 
41 [9], 3(1925).—The demand for bottled beer extended throughout the entire year. 
“Soft drinks’”’ do not create nearly the same demand for bottles. A number of bottle 
factories have curtailed production or shut down and the loss is felt in allied businesses. 

©.. 3. 

English Society of Glass Technology discusses constitution of glass. ANON. 
Nat. Glass Budget, 41 [9], 13(1925).—At the May meeting of the Society of Glass 
Technology of England the following papers were read at a symposium on the con- 
stitution of glass: The Nature and Constitution of Glass, by W. E. S. Turner. On 
Glass as Supercooled Liquids, by G. Tammann. On the Constitution and Density of 
Glass, by A. Q. Tool and E. E. Hill. The Ternary System Sodium Metasilicate- 
Calcium Metasilicate-Silica by G. W. Morey and N. L. Bowen. X-ray Diffraction 
Measurements on Some Soda-lime Silica Glasses (a preliminary note), by R. W. G. 
Wycoff and G. W. Morey. The Structure of Quartz, by William H. Bragg. The 
Viscosity of Glass by Vaughan H. Stott. Abstracts of these papers are given. 

F. G. J. 

Viscosity measurements with glass. V.H. Srorr, E. Irving aNp D. TurRNER. 
Proc. Roy. Soc., 108A, 154-71(1925); J. Soc. Chem. Ind., 44B, 449(1925).—Viscosity- 
temp. curves for 13 glasses were detd. by observing the time taken for rotation through 
a given angle when circular rods are subjected to a given torque. At high temps. the 
viscosities were detd. by measuring the rate of fall of a partially counterpoised sphere 
of Pt-Ir alloy through the glass. The viscosities found ranged from 10? to 10® C. G. S. 
units. H. H. S. 

The glass industry. ANon. Jour. Soc. Chem. Ind., 44, 650(1925).—The course 
of the glass industry is said to have been completely changed within the last ten years, 
mainly by Colburn’s mech. methods of mfg. glass, the patents of which have been 
acquired by the Libbey-Owens Co. The first mach. was made in 1905, and the first 
factory was built at Charleston, Va., in 1916. Success in the U. S. led to developments 
in Canada, Japan and Europe, most of all in Belgium where post-war reconstruction 
coincided with the elimination of the glass-blower. The International Company 
(Libbey-Owens process) established a factory at Gompel, Belgium, where the capacity 
of half a million sq. meters of glass a month is to be doubled. Four other companies 
are exploiting the process at Moutier (Switz.), Turin (Italy), and at two factories in 
France, while in Spain production is to begin shortly. H..H. &. 

Characters of glasses in terms of their electromotive properties. J. ZIMMERMANN 
AND J. SCHNEIDER. Meeting, Vienna Acad. Sci., March 19. Nature, 115, 931(1925). 


H. H. S. 
Exchange of ions in glasses. K. Horovitz AND J. ZIMMERMANN. Meeting, 
Vienna Acad. Sci., March 19. Nature, 115, 931(1925). H. H. S. 


Germanium glasses. L. M. DENNIS AND A. W. LAUBENGAYER. J. Am. Chem. 
Soc., 47, 1945-7(1925).—The positions of Si and Ge in the periodic table make it 
evident that close analogies between their compds. are to be expected. Glasses similar 
to silicate glasses but in which SiO, is replaced by GeO, were therefore prepared, and 
it was found that four types of glass: flint, dense flint, borate crown and barium crown, 
were possible by replacing the SiO. by an equimolec. quantity of GeO.. The GeO, 
glasses melt at considerably lower temps. than the corresponding SiO, glasses and are 
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very transparent, free from bubbles, and quite stable, with a higher refractive index. 
It has also been found possible to make fused transparent GeO, similar in appearance 

to fused quartz. H. 
Annealing glass with the electric leer. K. M. Henry. J. Electricity, 54, 356-8 
(1925).—The nichrome heating units have a connected load of 160 kw. The power is 
supplied at 220 v., single-phase, 60 cycle. There is a continuously moving conveyor 
5 ft. wide and 50 ft. long. The leer is divided into 3 parts: heating, annealing and 
cooling. Sil-O-Cel brick is used for insulating the leer. The heat control is maintained 

automatically within 3° by Leeds and Northrup controlling potentiometers. (C. A.) 

PATENTS 
Glass-molding apparatus. C. B. Rokr. U. S. 1,543,725, June 30, 1925. Glass 
molding mechanism comprising a sectional hinged mold, a base for said mold, a valve 
shiftable through said base into and out of codperative ware- 
forming relation to said mold, means for elevating and lower- 
ing said valve, said mold having its top face provided with a 
seat, a mold member complemental to said hinged mold dis- 
posed on said seat, a ring mounted upon and vertically movable 
with respect to said complemental mold member, said ring 
carrying a plurality of depending pins which are vertically 
movable through said member, means for elevating and lower- 
ing said ring to effect elevation and depression of said pins, 
and a receiver for molten glass surmounting the central portion 
of said complemental mold member. 
Glass batch. O. W. 
co U. S. 1,543,770, June 30,1925. The er 
Vor method of prepg. a glass batch from 

yee raw mats. that are in the form of a fine powder, which con- 
sists in thoroughly mixing the mats., and then subjecting the 
mixt. to heat of sufficient intensity to form the mats. into 
“sere small granules, each of which is composed of the desired pro- 
portions of raw mats. 


Manufacture of insulators. J.T. Lirr.e- 
TON, JR. and Gorpon §S. Fuicuer. U. §&. 
1,543,779, June 30, 1925. The process of mfg. 
insulators having a suspension pin molded 
therein, which comprises the steps of pressing 
a pin into the insulating mat. to embed it 
therein, and thereafter moving the pin with 
reference to the insulating mat. to space it 
therefrom without removing it from the insu- 

lating mat. 

Apparatus for drawing 
glass. H.G. SLINGLUFF. 
U. S. 1,544,947, July 7, 
1925. In combination in 
app. for drawing glass in 
sheet form continuously 
from a bath of molten glass, a pair of opposing belts or bands of 

~ flexible asbestos fabric, endless chains at the edges of the belts, 
and yielding supporting means between the belts and chains for 
pressing the belts against the glass sheet lying therebetween. 
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In combination in app. for drawing glass in sheet form continuously from a bath 
of molten glass, a pair of opposing belts or bands of flexible asbestos fabric, endless 
chains at the edges of the belts, bars extending transversely between the chains, and 
a series of spring pressed plungers on each bar engaging the rear faces of the belts. 

Apparatus for drawing sheet glass. H. G. Suinciurr. U. S. 1,544,948, July 7, 
1925. In combination in app. for drawing sheet glass, a glass drawing tank adapted 
to carry a bath of molten glass from which a sheet is to be 
drawn, a clay bar extending transversely from one side of the 
tank to the other and entirely submerged beneath the glass 
of the tank and provided with a vertical slot lying longi- 
tudinally thereof and extending therethrough, and means for 
drawing a sheet upward from the glass above the bar and in 
alignment with said slot, the said slot having enlargements 
at its ends beneath the edges of the sheet being drawn. 

Cut-off block or valve for 
molten glass. Grorcr E. Howarp. 
U. S. 1,544,987, July 7, 1925. A 
cut-off block or valve for molten 
glass comprising a stationary member of refrac. mat. having 
a flat surface, and a movable member of refrac. mat. disposed 
on the intake side of said stationary member and having a 
flat surface engaging the said flat surface of said stationary 
member, the said members having a substantial range of adjustment beyond their 
initial closing position, and being capable of wholly cutting off the flow of glass through- 
out said range of adjustment. 

Method of drawing glass cylinders. Wim.LIAM WeEstTBuRY. U. S. 1,545,222, 
July 7, 1925. The herein-described method of drawing glass cylinders, which consists 
in providing a ladle having a glass receiving chamber internally lined with a highly 
refrac. mat. capable of being heated without disintegration to a temp. above the temp. 
of a charge of liquid glass at drawing temp. and of storing up such a degree of heat there- 

in, heating such ladle while in inverted position by the 


application of flames concentrated with the ladle and pro- 
jected from below directly against said 

contained in said chamber and lying in td 
contact with said lining in liquid condition during an entire ladling 
period, filling said ladle with a charge of molten glass at a temp. sy 
suitable for drawing a cylinder therefrom, pouring such charge into 
a heated drawing pot during a period while the portions of the charge 


lining so as to apply to and store up 
. . . 
in contact with the lining are kept liquefied and abeve congealing point + i = 


in such lining a degree of heat sufficient 

to maintain portions of a glass charge 

by the abstraction by the charge from said lining of the heat stored 
therein, and then drawing a cylinder from such charge. “9 
Means for drawing hot glass to glass tubes. WALTER RIEDEL. 
U.S. 1,545,349, July 7, 1925. Means for the production of glasstubes » - 
by drawing, comprising in combination an endless band capable of 
traveling in one direction, gripping members mounted in pairs on the 
said band, so as to be capable of pivoting in the plane containing the 
axis of the glass tube, resilient means capable of coacting with the vt 
said gripping members for causing them to grip the tube, and gripping N 


| 
4 
i 
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jaws on the said gripping members, which jaws lie in front of the pivotal points of the 
gripping members in the direction of travel of the said band, as and for the purpose set 
forth. 

Glass and composition therefor. Robert J. Montgomery. U. S. 1,545,508, 
July 14, 1925. A crown glass comprising antimony oxide in excess of 1% and less 
than 20%. 

Glass and composition therefor. Rospert J. Montcomery and Murray R. 
Scorr. U.S. 1,545,509. July 14,1925. A cerium glass composition containing up to 
approximately 16% of antimony oxide. 

Glass-grinding apparatus. H.Harr. Brit. Pat. 15 925(1923). In app. for auto- 
matically controlling the operation of glass grinding and polishing app. of the type in 
which the glass is laid on traveling tables and brought 
successively under a number of continuously working 
runners, the power taken by an elec. motor 9 driving the | 
runners is maintained constant by a relay 5° functioning -" 
to vary the speed of the runners or the press. of the 
runners on the glass. The relay is sensitive to potential a 
variations across a resistance 8 in the motor circuit and 6 | 
controls a servo-motor 10, which derives power from a 
battery 6, and which adjusts a variable resist. in the 
shunt field of the motor 9. In the alternative form the 
relay 5° energizes one or other of two electromagnets, 
which operate valves controlling the supply and discharge of water to or from tanks, 
the weight of which is borne by the runners. 

Glass manufacture. GLASFABRIK SAPHIENHUTTE R. Bock GEs. and W. HopECKER. 
Brit. Pat. 4879(1924). A method of making vacuum flasks consists in blowing a hollow 
glass body to the shape of the finished outer walls of the flask, and providing a domed 
portion thereon which is pushed inwards and shaped to form the inner wall of the flask. 

The hollow glass body a, Fig. 1, is blown in a mold 
vie 5 FIC.3. FIG Ss. d which is so shaped as to form the body with a 
shoulder and a domed portionc. After removal 
from the mold, the body is held by tongs f and a 
narrow tube g, Fig. 3, is added to form the evacua- 
tion nipple. The dome c is then reheated, and the 
hole h', left by the blowpipe, is closed. A tool h, 
Fig. 5, preferably of polygonal cross-section, is then 
used to push the dome inwards to form the inner wall of the vessel, the body a and 
the tool h being rotated relatively to one another during this operation. In making 
a flask of the usual type with the neck narrower than the body, the tool / is provided 
with a portion that can be moved radially after the main portion of the tool has passed 
through the neck of the flask 


FIG 2 


Heavy Clay Products 


Brick maker’s letter from America. J. H. Tonind. Zeit., 49 [40], 558(1925).— 
Compares present German conditions with those in America in 1914 when 33'/;% of 
the plants were closed and many were in receivers’ hands. Describes the organization 
of the N. B. M. A. and State Associations. Gives the benefits derived and suggests 
similar plan for the Germans. Editorial comment agrees with the suggestion. 

Watersmoking in the ring oven. K. Diimmier. Tonind. Zeit., 49 [40], 559 

(1925).—Takes exception to a system proposed by Hielscher which does not warm the 
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ware over 20° in 48 hours. D. proposes a design with the watersmoking flue above 
and a down draft through the ware. [Illustrations are given. Bs G. J. 
Does it pay to modernize? FE. J. WiInKLEMAN. Brick and Clay Record, 66 [8], 
590—1(1925).—This article contains suggestions of value in the ceramic manufacturers’ 
remodeling or expanding programs. P. D. Hi, 


Efflorescence on brick. ANon. Brit. Clayworker, 34, 51(1925).—As the formation 
of efflorescence on bricks hastens the progress of decomposition, strenuqus efforts should 
be made to overcome the troubles which is due to the influence of NasSO,, NasCO; 
and CaSO,. The alkalis come from the clay of which the brick are made. The SO; 
is absorbed by the brick during firing and subsequent cooling, principally from 
gases evolved throughout the process. The CO, is absorbed from the atmos. Before 
employing remedies it would be advisable to study the behavior of the different ingre- 
dients used, and observe how they are influenced by the gas fumes. The degree of fine- 
ness should be observed together with the sol. salt, SO; and S contents. In order to 
overcome efflorescence, experiments were made using a soln. of weak Fe,Cl, soln. sprayed 
on a column of clay as this issued from a wire-cut mach. The firing of the brick was 
then conducted in the customary manner. The foregoing treatment was found to have 
improved the color of the bricks. The same could not be claimed for those which were 
treated with a FeSO, sol., the latter having proved unsatisfactory. Other experiments 
were tried applying a 20% sol. by means of a woolen covered roller which produced fair 
results. It is maintained that the employment of BaF, to overcome scumming offers 
advantages over other salts since it produces no harmful effects on the color and an 
excess is not harmful. The decompn. of the brick due to efflorescence can be reduced 
by washing off the crystals formed on the surface of the brick from this source. 

H. G. S. 
PATENTS 

Brick. J. REGAN. U.S. 1,542,909, June 23,1925. A build- 
ing brick comprising an integral rectangular brick having a recess 
located centrally between the longitudinal sides of the brick, one 
end of the recess opening through one end of the brick and the 
other end of the recess terminating short of the opposite end of 
the brick, the cubical area of the recess being substantially one-third of the cubical 
area of the entire brick. 

Gooseneck boom for bricksetters. G. E. Luce. U. S. 1,543,214, June 23, 1925. 
In a device of the class described, the combination of a platform mounted for longi- 
tudinal movement, a frame rotatably mounted on the plat- 
form for movement in a horizontal plane, a crowding frame 
longitudinally movable with respect to said frame, a boom 
and parallelly arranged arms pivotally mounted on said 
crowding frame, a frame sus- 
pended from the boom and 
pivotally mounted on said 
parallelly arranged arms, a rotatably mounted brick 
carrier on said last named frame, an operator’s seat on 
said suspended frame, and means on said suspended 
frame within convenient reach of the operator for rotat- 
ing said brick carrier. 

Building block. Gtapys E. Wickson. U. S. 
1,543,635, June 23, 1925. A building block, composed 
of integral hollow portions connected together by parallel 
walls extending angularly from the inner edge of the 
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bedding face of one hollow portion to the inner edge of the bedding face of the other 
portion, said walls retaining a space between them and the adjacent walls of the hollow 
portions, and a bead projecting from the outer side of each connecting wall adjacent each 


Apparatus for transporting and setting brick and the like. = 


W. W. Dickinson, Jr. U.S. 1,543,752, June 30, 1925. A pallet 
for transporting and setting uniform rectangular blocks com- 
prising a rigid rectangular platform having spaced grooves upon 
its upper surface adapted for the reception of said blocks in 
longitudinally abutting relation. 
Apparatus for handling and transporting brick and the like. RE . 
W. W. Dickinson, Jr. U. S. 1,544,819, July 7, 1925. Ina a a 
device of the character described, the combination with a con- i 
veying belt, of transporting 
mechanism extending past said 
“MTT | belt, trays or pallets carried by 
Je thereby in a direction parallel to 
— , pitts the plane of said belt, and means 
for inclining said pallets during 
the period of their passage by said 
belt, whereby they may become 
le : i filled with the articles delivered 
| 
| 


| 


a | by said belt. 

| | Hollow building block and 

ag =) system of wall construction. 

FREDERICK T. HeEatu. U. S. 
1,544,577, July 7, 1925. A hollow building block the edges td 


of which define a cube and having an outer shell forming 
four sides thereof and interior transverse double webs con- 
necting the shell walls, the webs being spaced apart a dis- 
tance equal to the thickness of a mortar joint and forming 
with the shell a plurality of theoretical smaller cubes having 
the theoretic shell walls thereof joined by portions of the 
outer shell and of the transverse webs which portions are of 
a width corresponding to the thickness of a mortar joint. 
Building block. JoHN Trost. U.S. 1,545,173, July 7, 
1925. A building block comprising a body 
formed with longitudinal upstanding ribs at 
its upper side forming between them a longi- 
tudinal channel, said body being formed at 
its lower side with a longitudinal groove of 
a width to receive said upstanding flanges of 
an adjacent block, and also formed with a 
longitudinal rib within said groove to engage within said channel of an adjacent block 
with a narrow space between the surface of the channel and the surface of the rib, 
whereby when said blocks are placed, one upon another, mortar placed in said channel 
will be spread and distributed therein by the placing of the block above. 


Refractories 


On the relation of softening points of the raw materials used in the refractory in- 
dustry. (Notes on the paper by Hirsch, Tonind. Zeit., 49, 21.) Hans NAVRATIEL. 
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Tonind. Zeit., 49 [37], 517(1925).—Load tests of refracs. at high temps. are uncertain 
because so many factors play a réle. ‘Tests were made under constant load of 1 kgm. 
per sq. cm. on a Steger press. Temp. was raised 4° a min. from 1000°C to the de- 
formation of the cylinder. A curve was found which at first mounted becoming even 
flatter, then bent down and then fell, at first slowly, then more or less rapidly. A 
softening interval was thus measured. It was from the point where the curve began 
to flatten to horizontal. The temp. of this point is the deformation temp. The end- 
point was when the cylinder had been compressed 2 mm. or 4%. This point has less 
significance in practice. Results were: 


Beginning Point of Compression 
of softening change 4% 
Wildstein 
Fired cone 14 1360°C 1450° 1600° 
Saarau 
Fired cone 14 1490°C 1550° 1650° 
Fired cone 17 1520°C 1570° 1660° 
F. G. J. 


The development of the German refractories industry since 1871 and its present 
status. ANon. Tonind. Zeit., 49 [43], 589(1925).—Gives statistics of production 
and exports. 3. 

Materials of construction for very high temperatures. H. voN WARTENBURG. 
Fuels and Furnaces, 3 [7], 699(1925).—(Translated from Chem. App.) Considers the 
possibilities and limitations of carbon, zirconia, fused silica, hard porcelain, Marquardt’s 
mass, platinum, 30% iridium-platinum, iridium, tungsten and tantalum. Pte. J. 

Quartz glass and silica ware. J. B. C. Kersuaw. Industrial Chemist, 1, 208 
(1925).—The production of oxygen and hydrogen gases by electrolysis and their 
application in the arts and industries: The earliest attempts to fuse quartz and to 
manufacture tubes and other articles of quartz glass were carried out over twenty years 
ago with oxy-hydrogen flame, by Boys of England and Heraus of Germany. As quartz 
melts at about 2000°C, it was found quite possible to manuf. small lab. vessels and 
tubes in this way, and the manuf. of these soon attained considerable proportions, 
owing to the remarkable properties of quartz glass, the chief of these being its ability 
to stand sudden changes of temp. without breakage. It was impossible, however, to 
produce flasks or beakers of quartz glass with the aid of oxy-hydrogen flame, and it is 
only since the application of the elec. resistance fur. to the manuf. that the industry has 
developed on a large scale. Quartz glass can now be melted and blown just as ordinary 
potash glass, and the oxy-hydrogen flame is only employed for building up more compli- 
cated app. from the quartz glass tubes and the circular vessels which have been produced 
by the elec. fur. method. O. P.R. O. 

Magnesite and dolomite. Tasmania. P. B. Nye. Indus. Australian and Min. 
Stand., 73, 612(1925).—A large deposit of dolomite and magnesite, suitable as regards 
quantity and probably as regards quality has been discovered in Tasmania. A more 
detailed examination is necessary before its commercial value can be detd. 

Welch brick industry. J. Horton. Iron Trade Review, 76, 1520-1(1925).— 
Silica brick produced in S. Wales approximates 36 million annually. About a third of the 
production of this grade of brick is used in Wales, while the rest is shipped to England, 
Scotland and Europe. Districts producing silica brick in S. Wales include Kidwelly, 
Penwyllt, Hirwaun, Dowlais, Templeton, Llandebie, Brynamman and Black Mountain. 
Of these Kidwelly is by far the most important, having the largest kilns in Great Britain. 
A short description of the brickmaking process in that district is given. H. H. S. 
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PATENTS 

Heat-insulating composition. L. Catpwemu. U. S. 1,544,215, June 30, 1925. 
As a new article of manuf., a compn. comprising an inorganic heat insulating mat., a 
vegetable gum capable of forming a gel with water and a distending agent. 

Semi-refractory heat-insulating composition, products and processes of making 
the same. H.T. Coss. U. S. 1,544,433, June 30, 1925. A refrac. heating insulating 
mat. consisting principally of silica in the form of tridymite, produced by calcining fab- 
ricated bodies made of a mixt. of diatomaceous earth, a catalytic inversion agent and 
water. 

Heat-insulating composition. C. S. Tretswortu. U. S. 1,544,196, June 30, 
1925. <A heat insulating compn. comprising diatomaceous earth, a binding agent, an 
organic gum capable of forming a gel with water, a fibrous mat., and a distending agent. 

Separation of magnesia from dolomite. F. W. Brown and G. L. Austin. U. S. 
1,544,800, July 7, 1925. The process of separating magnesia from dolomite which 
comprises calcining dolomite, adding calcium chloride, treating the mixt. with sulphuric 
acid to form calcium sulphate and magnesium sulphate which will react with the calcium 
chloride present to form magnesium chloride and additional calcium sulphate, and sep- 
arating the precipitated calcium sulphate from the soln. 

Porous refractory article and method of making the same. Miner L. HARTMANN. 
U. S. 1,545,559, July 14, 1925. A porous refrac. article, containing previously burned 
porous crystalline aggregates. 

Process of shaping fused silica. E. THOMSON and 
H.L. Watson.” U.S. 1,546,266, July 14, 1925. The 
process of making shaped articles having the prop- 
erties of fused silica which consists in filling a mold 
with a mass of particles of substantially pure crystal- 
line silica and heating the mass throughout to a tem- 
perature sufficiently high to convert said silica to the 
vitreous state, causing expansion, and to cause coales- 
cence of the particles and shrinkage counteracting 
said expansion. 

Refractory articles. H.Wape. Brit. Pat. 19,626 
(1923). Hollow refractory containers are made from 
a composition containing graphite in excess of 15% 
and a ceramic bond also in excess of 15%, and are 
burnt at a temperature exceeding 2000°F to vitrify the bond. According to an 
example, 15-65 parts of graphite, 15-50 parts of clay and 5-15 parts of siliceous 
material are mixed and burnt until the bond is vitrified (at least 2000°F). Other 
refractory materials, as alumina, silicon carbide, zirconia, may be employed in addition. 
Fluxes, such as dolomite, or magnesite, may be added, and on burning produce a glaze 
on the articles. 


Whitewares 


The making and firing of glazed ware. XIX. ANon. Brit. Clayworker, 34, 
40-1(1925).—An account is given of the following subjects in this article: (1) Glazes 
containing SnO,; (2) white glazes containing ZrO,; (8) white cpaque glazes containing 
ZnO; (4) white opaque glazes containing As,O,; (5) white opaque glazes containing 
TiOz. H. G. 

Glazing machines for wall tile. J. Mt.tuerR. Keram. Rundschau, 33, 331(1925).— 
In some early types of glazing machines the tile were set on boards. These passed 
underneath a spray of the glaze by means of rollers. The glaze sprayed on the tile in 
this manner was pocket like and when fired had a wave-like appearance. Later the 


254 CERAMIC ABSTRACTS 


boards were replaced by wire ropes. By using the excess glaze over again many im- 
purities were introduced and it was found too costly to throw the same away. Ten 
to fourteen thousand tile can be sprayed by one man per 8 hr. day using this process. 
About 5 h.p. are required to operate this machine. Later the Goldsmith process 
(American) was developed in which the tile were dipped in the glaze. The thickness 
of the glaze produced by this process depended upon the absorption of the tile, those 
which are vitreous will have a thinner coating than those which are more porous, which 
is therefore undesirable. The more modern machines apply glaze to the tile by means 
of flushing. Most of the small as well as large plants now have glazing machines even 
though they cost considerable since they are patented. Ten thousand tile can easily 
be glazed per hour with this machine. The glaze flows in a steady stream on the tile 
and the glaze is applied uniformly regardless of the porosity. The advantage of this 
method of spraying can readily be seen by comparing tile coated in this manner with 
those glazed by spraying. Only two men are required to operate this machine and 
the tile are put in saggers as they come from the machine. H. G. S. 

Porcelain funnels. F. Mayer. Ger. Pat. Industrial Chemist, 1, 52(1925). 
(Zeit. fiir Ang. Chemie, Nov. 27, 1924).—Porcelain funnels for filters to be kept warm 
or cold. In this new app. the walls are hollow and have openings for the entrance and 
exit for hot water and vapor. Heat is conveyed direct to the filtrate, and as porcelain 
has a high specific degree of heat, it does not cool owing to a temporary interruption of 
the heating. Expts. have shown that a temp. of 70° is soon conveyed to the filtrate 
when boiling water is used. The effect is increased by covering up the spout of the 
funnel with a watch glass. As the Bunsen heater at the side of the ordinary funnel 
is eliminated, combustible fluids can be heated without any danger of ignition. It is 
also suitable for filtrates requiring a low temp., obtained by means of cold-producing 
mixts., so that it can be used for fluids or ppts. that are affected by heat. It can also 
be used for any ordinary purpose, so that it will not be necessary to keep a special filter. 
The funnel is made in three sizes, to fit a strainer 70, 90, 140 mm. a 2. e. ©. 

PATENTS 

Instrument for locating and observing defective insulator units. C. E. BENNETT. 
U. S. 1,542,815, June 23, 1925. A portable defective-insulator detector and observa- 
tion instrument which operates equally well in all positions 
for detecting and observing defective insulator units in a 
series of such units, or otherwise, subjected to a high 
voltage, comprising in combination, spaced apart con- 
ductors highly insulated from one another and from ground 
for taking the voltage at the opposed surfaces of the 
insulator unit or units being tested; a rockable balanced 
indicator element which is rockable from a normal zero 
position to which it is constrained to return when free of 
electrostatic stresses to another observable position by 
the action of the electrostatic field resulting from the 
difference of voltage between the two conductors; a shield 
of conducting mat. for adjusting the strength and form of 
the electrostatic field in which the indicator element 
moves; a casing for maintaining the above elements in 
their correct relative position and for protecting the indicator element from undesirable 
outside influences. 

Pottery. J. H. Jackson, J. A. Jackson, J. S. Jackson and J. Jones. Brit. Pat. 
7688(1923). App. for casting plaster pottery molds comprises a pair of open-ended, 
annular elements adapted to inter-engage by a rabbeted connection from which the 
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formed mold may be removed by separation of the parts. Fig. 3 shows one form 
comprising elements c, f having a rabbeted connection c!. The element f supports a 
“lump” or pattern e above which plaster j is filled in to 
form a “block’”’ for throwing. After molding the block 


j may be trimmed or cut away. The “lump” e is formed N 
by casting plaster in a mold d, Fig. 1, which is formed eats Se 


by running in plaster around a pattern b carried by or 
integral with a disc a adapted to be surmounted by the 
element c and also formed with the rabbet c'. Fig. 4 
shows a modified apparatus for producing flat pressing 
molds which comprises shallow elements g, fA inter- 
engaging at g' and adapted to receive a plate i above 
and below which are spaces 1', 7? to receive the plaster. 

Enamels and glass. GENERAL E.kEcrric Co., Lrp. Brit. Pat. 14,532(1924). 
Glasses or enamels having a low melting-point consist of a lead borate or lead boro- 
silicate composed of a number of constituents in accordance with the following molecular 
composition: PbO, 1; B2O;, 0.45 to 0.55; SiOs, 0 to 0.20; Al,O;, 0.04 to 0.20; Na.O, 
0.04 to 0.07; K20, 0.01 to 0.02; As2,O3, 0 to 0.01; Co2Os, 0 to 0.04. The Co.03; may be 
replaced by other coloring or opacifying agents. The mixture fuses at a temperature 
below 400°C, generally between 360°C and 400°C. These enamels are suitable for 
marking electric lamp bulbs, their low fusing-point preventing the thin glass bulbs from 
becoming deformed while the enamel is being burnt on. They are also suitable for use 
as an adhesive between metal, glass, porcelain and the like. They may be used, also, 
for coating metal or glass bodies by heating the bodies and dipping them while hot into 
the powdered enamel. Specification 28524/03 is referred to. 

Supports for pottery. J. E. Tams, W. H. Epwarps and W. T. Connetiy. Brit. 
Pat. 15,100/23(1923). Cranks for supporting pottery dur- 
ing firing consist of a metal base a with sockets into which 
are fitted three vertical clay, fireclay or like rods or supports 
c having integral knife-edged projections c'. An upper plate 
d similar to the base may connect the tops of the rods. 


Equipment and Apparatus 


Design, construction and use of a constant humidity 
room. R.G. PARKER AND D.N.JacKMAN. Jour. Soc. Chem. 
Ind., 44T, 223(1925). 


Kilns, Furnaces, Fuels and Combustion 


Down-draft rectangular kilns. H. pe Witr. Rev. Mat. Constr. Trav. Pub., 188, 
103-6B(1925).—Plans and sketches are given of two types of kilns, differing only in the 
method whereby the products of combustion are removed. The arch spans two parallel 
walls in which are situated the fire boxes. The two remaining walls are built separate 
from the rest of the kiln and each contains a doorway. ‘The flames from the fire boxes 
are made to rise immediately to the crown of the kiln over bag walls which reach to the 
foot of the arch. The heat then passes down through the ware and into openings in 
the floor. Type 1 kiln has two modifications: (a) the openings in the floor are ar- 
ranged in rows which lead to a common large flue running at right angles to the rows 
of openings. The flue is centrally located running underneath and between the two 
doorways and connected to a stack at one end. The draft on the sections of the kiln 
must be balanced by the partial covering of the openings in the floor. The porcelain 
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plant at Sévres has lately installed such a kiln. (6) In the second modification the 
central flue leads to two stacks each located near a doorway. The draft is then con- 
trolled by dampers. In type 2 there is no central flue. Each row of openings in the 
floor leads to two small stacks located at the ends of the row in the side walls. The 
stacks flank the fire boxes giving for a small kiln 4 stacks and 3 fire boxes on each side. 
Each stack has its own damper. Such a kiln may be made quite long and yet maintain 
complete control of the firing. A similar kiln near Paris has 30 fire boxes and is used 
for the firing of flower pots. L. N. 
The coking and swelling constituents of coal. FRANz Fiscuer. Ind. and Eng. 
Chem., 17 (7), 707(1925).—Extraction of coal with benzene at 250°C yields an extract 
which can be divided into two main components by means of gasoline. One is oily 
and soluble, the other, solid, brown, insoluble. The oily body is the principal source 
of the coking quality of coal. The solid body, which is decomposed by heat with gas 
evolution is the principal cause of the swelling of coal. The relative amounts of each 
varied with the age of the coal. Expts. were made on the coking and swelling of coals 
from which these constituents had been partly or wholly extracted and to which they 
had been separately returned. F. G. J. 
Auxiliary equipment for oi] burning. KersTER MILLER. Fuels and Furnaces, 3 
[7], 707(1925).—A discussion of oil heaters, meters and valves for the edification of 
operators of fuel oil systems. Gx 
Reactions in the fuel bed of a gas producer. R. T. Hasiam, F. E. ENTWISTLE 
AND Ind. and Eng. Chem., 17 (6), 586(1925).—Gas samples were with- 
drawn from the fuel bed of gas producer, precautions being taken to prevent channeling 
of the gases and to stop reactions once the gases entered the sampling tubes. Analyses 
showed: (1) The oxygen is first completely consumed in a very thin zone with the 
formation of carbon dioxide. (2) No water is decomposed and only a small amount 
of carbon monoxide is formed until all the oxygen is consumed. (3) Steam is reduced 
by the solid carbon fuel only in the lower portion of the reducing zone, immediately 
above the oxidation zone. Carbon dioxide is also largely reduced within this zone. 
(4) Above this zone the only water decomposed is by the reaction, CO + H:O = COQ, + 
He. Simultaneously some carbon dioxide is reduced by carbon. Pie 2: 
Preheating chambers. ANoNn. Brit. Clayworker, 34, 54(1925).—To insure high 
efficiency from fuel, a sufficient number of preheating chambers should be employed 
on continuous kilns to utilize the waste heat from cooling kilns. The number of cham- 
bers to be employed depends upon the temp. of the kilns when heated to their maturing 
point. For example, a kiln heated to 950°C will not supply sufficient heat for a large 
number of preheating chambers whereas once heated to 1200°C will supply sufficient 
heat for a larger number of heating chambers. Another fact which affects the number 
of chambers is the dampness of the contents. To raise the temp. of a perfectly dry 
brick to 100°C requires only 14 heat units, but to remove | lb. of H,O from a brick 
requires nearly 1000 heat units, and even then the temp. of the brick would not be 
increased. Unless the brick are perfectly dry a large number of preheating chambers 
cannot be used. The closeness with which the brick are set may also effect the number 
of preheating chambers. The temp. of the gases at the base of the chimney of a con- 
tinuous kiln ought never to be less than 100°C and that of the gases leaving the kiln 
chambers and entering the main flue ought not be less than 120°C; yet in many kilns 
they are much less than this—with the results, that brick are scummed or cracked or 
the output of the kiln is so low as to make the manuf. unprofitable. Assuming that the 
finishing temp. is 950°C it ought to be easy to pass the waste gases through at least 
four chambers before the temp. has dropped to 120°C. ‘The use of a fan to drive the 
heat through chambers may permit the use of a greater number. Many continuous 
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kilns are so short that they do not admit of a sufficient number of chambers being used 
for preheating; with such a kiln the possibility of adding more chambers is always well 
worth consideration, as broadly, the number of chambers is inversely proportional 


to the consumption of the kiln. H. G.$ 
Method for sampling coal cargoes. F. H. Waker. Jour. Soc. Chem. Ind., 
44T, 283-5(1925). . 
Inorganic constituents of coal. R. Lessinc. Jour. Soc. Chem. Ind., 44T, 277- 
83(1925). H. H. S. 
The constitution of coal. W. A. Bong. Jour. Soc. Chem. Ind., 44T, 291-9 
(1925). H. H: S. 


Economic feature of heat-exchanger design. F. L. MAKER AND M. W. THorN- 
BURG. Mech. Eng., 46, 891—5(1924).—The economical area of a heat interchanger is 
that area beyond which the cost of additional surface (overhead, maintenance and 
profit) is more than the value of the heat saved. Equations are derived for solving 


such problems. Graphic charts are developed for quick solns. (C. A.) 
PATENTS 
Brickkiln. O. M.Reir. U.S. 1,544,599, July 7, 1925. ory, 


In a down-draft brick kiln, a floor divided by narrow a e 
elongated outlet ports into substantially rectangular sec- 
tions, said sections being adapted to receive and space 
apart rectangular stacks of bricks to be fired, and draft “#4 
passages connecting said ports to an outlet stack. 

All-ceramic furnace. O. BEzanson. U. S. 1,544,798, July 7, 1925. In a fur. 
of the type for carrying out chem. processes involving the interaction of corrosive mats. 
at high temps., the combination of a 
reaction chamber having a bottom, 
side walls and a roof of ceramic mat., 
a combustion chamber including as 
its bottom the roof of the reaction 
chamber, a gas pipe and a feed pipe 
extending centrally up from the re- 
action chamber through the combus- 
tion chamber, and means situated 
above the combustion chamber for 
supporting the said pipes. 


BOOK 
The conversion of coal into oils. F. Fiscner. Trans. and Ed. by R. Lessine. 
Pp. XIII + 284. London: E. Benn, Ltd., 1925. Price 36s. H. H. S. 
Geology 


Fluorspar prices. ANON. Eng. and Mining Jour., 119, 1034(1925).—Conditions 
are said to be unsatisfactory in the U. S. market, whether judged from the viewpoint of 
producers or of consumers. The weighted average for all grades is around $20.00 per 
ton as compared with $7.00 before the war, but producers state increasing costs of labor 
and deep mining have more than offset the higher price. There is said to be much 
unemployment in the fluorspar mining districts. Consumers are encouraging foreign 
source of supply, notably a very pure acid-grade feldspar from Transvaal. H. H.S 

The Russian manganese concession. ANoN. Eng. and Mining Jour., 119, 
1033-34(1925).—The Mn district of Chiatouri, Russian Georgia, has been conceded 
to the Harriman Co. of N. Y. — are three chief sources of Mn in the world, 
India, Russia and Brazil. The U. S. has relatively small Mn resources x. #.8 
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Foshagite, a new silicate from Crestmore, California. A.S.EAKLE. Am. Mineral., 
10, 97-9(1925).—Foshagite, named in honor of W. F. Foshag, was found with vesuv- 
ianite, calcite and thaumasite at the Wet Weather quarry. Its properties are: color, 
snow white; luster, silky; structure, compact fibrous; hardness = 3; sp. gr. = 2.36; 
analyses gave: SiO, 33.92, Fe.O; 0.83, CaO 53.48, MgO tr., CO, 1.83, H2O 10.19, sum 
100.25%; formula, H:Ca;(SiO,); 2H.O; fibers have // extinction and + elongation; 
a = 8B = 1.594; y 1.598; optically +. (C. A.) 

Bauxite deposits of British Guiana. L. T. Emory. Eng. Mining J.-Press, 119, 
686—9(1925).—Bauxite occurs through an area along the edge of the foothills from 
the Essequibo to the Courantyne River. The deposits have been worked since 1917. 
The bed averages 16—20 ft. in thickness, and the deposit is frequently so uniform in 
compn. and low in Fe and Si that it can be mined by steam shovel. (c. £3) 

An enormous magnesite deposit in Manchuria. Hrronao NISHIHARA. Eng. 
Mining J.-Press, 119, 488-9(1925).—Magnesite is being mined 3 miles southeast of 
Tashihchiao. It occurs in beds alternating with dolomite and slate. Two analyses 
gave 90 and 96% MgCoO;. At Pai-Lo-Shan a coarse cryst. mass 780 ft. thick is exposed. 
An est. of 300 million tons of magnesite above ground level is made. (Coa. 

BOOK 

RuMBOLD, W.G.: Bauxite and Aluminium. Monographs on Mineral Resources with 

Special Reference to the Brit. Empire. London: John Murray. 6s. net. (C. A.) 


Chemistry and Physics 


Potash from sea water. E.Niccout. Giorn. Chim. Ind. A ppl., 7, 187-94(1925).— 
The removal of K salts from sea water is accomplished in three parts. Concentrating 
to 34-35 Bé., the impure salts separate out. At 37-38 Bé. MgSO, of commercial purity 
is produced. At 42 Bé. MgCl as a solid product is formed of the Stassfurt type. The 
liquors contain about 20% KCl. The second phase is concentrating the K.SO,; and 
MgSQ, to 97-98% purity. The third phase is treating with lime and leaving K,SO, 
of 94-96% purity. A large number of analyses of various sea water as to the compn. 
of the solid mats. in the water and the percentage of solid material in the water. The 
process described is used in Tripoli on the Mediterranean and the sun is used to furnish 
part of the heat for evaporation. 

The effect of grinding on the density of quartz. R.B.SosmMan anv H. E. MERWIN. 
Jour. Wash. Acad. Sci., 14, 117-8(1924).—Quartz ground dry to 40mu and finer 
showed under microscope to still be quartz and after grinding under water it still re- 
mains the same. This work was done in an attempt to check the work by Ray who 
showed the density to be lowered in about '/; of the material which was said to be con- 
verted to an amorphous form. =. &. &. 

Sodium chromate. N. JousHKevitH. Trans. Inst. of Economic Mineralogy and 
Petrology (Moscow), No. 13, 1925.—Obtainment of sodium-chromate by roasting of 
chrome iron ore with calcinated soda and caustic lime. Experiments have been made 
in order to study influence of temp. on the velocity of production of chromates. Results 
show formation of chromates at 700°C is rather slow; but is apt to leap at higher temps. 
At 1160°C it is so great that one-half hour’s roasting is sufficient to convert 95% of Cr2O3 
into chromates. The oxidation of chromium proceeds, under usual industrial conditions, 
with equal velocity during the whole process of roasting, 7'/2 hrs. It is therefore evi- 
dent that the temp. of the mass gradually and constantly increases throughout the 
opern. A fur. adequately constructed for the roasting of the mixt. should answer the 
following conditions: (1) the mixt. must be rapidly heated up to 1160°C; (2) the mixt. 
must be constantly and mechanically stirred; (3) the temp. of the heating gas must not 
exceed 1260°C. To heat the mixt. rapidly up to 1160°C place it in a shelf-furnace 
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in thin layers and heat from the upper surface by hot gases directly and through the 
shelves from the bottom, the stirring being operated continuously. Temp. of the gases 
to be kept at high range. Oo. P. R. O. 
Measurement of air temperature in closed spaces with thermometers not protected 
from radiation. H. Hausen. Sci. Abst., 28 [4], 308(1925); Zeits. techn. Physik, 55, 
169-86(1924).—The paper is concerned with the errors introduced in the measurement 
of air temp. when freely exposed thermometers are used in the presence of neighboring 
bodies whose temp. differs from that of the air in which the thermometers are placed. 
The first section is devoted to a mathematical investigation of the error, taking into 
account radiating bodies and thermometer bulbs of different sizes and forms. For- 
mulas are obtained for the “radiation error’’ and its numerical magnitude is evaluated 
for certain cases. It turns out that it may be quite large. For example, in a room, 
the walls of which are at a temp. of 10°C, a mercury thermometer with bulb diameter 
0.55 cm., will, at a point where the air temp. is 20°C, read about 2.7°C too low. On 
the other hand, in the presence of a hot surface 1 m. high and broad, with a temp. of 
60°C, the same thermometer in air at 20°C will read about 5°C too high at 11 cm. 
distance from the heated surface, 2°C at 0.4 m. and about 0.25°C at 2 m. distance. 
Means of reducing or avoiding such errors are next considered. They may be consider- 
ably reduced by gilding or silvering the bulb, the reduction being considered numerically 
in the paper. But the most effective way (apart from using a shielded thermometer, 
such as an Assmann aspirated thermometer) is to use a pair with bulbs having different 
radiation constants, such as a plain glass one and a silvered one. A simple formula 
enables the correction, which must be applied to either to get true air temp., to be de- 
duced from the difference between the readings of the two thermometers. Then follows 
a section setting out the results of expts. giving satisfactory confirmation of the theory. 
An appendix includes a consideration of the effect of lighting, either natural or arti- 
ficial, and of the proximity of the human body when reading. Remarks are also made 
on the best method of exposing and supporting room thermometers. a 2. 


Stability of kaolin suspensions. W. O. Kermack anp W. T. H. WIL.iaMson. 
Proc. Roy. Soc. Edin., 45, 59-70(1924—-5); J. Soc. Chem. Ind., 44B, 464(1925).—Com- 
parison was made of the rates of sedimentation of a kaolin suspension in solns. of differ- 
ing pH value, in presence of varying conens. of each of the following salts: NaCl, KCl, 
Na2SOy, NazHPO,, Na citrate, CaCh, CaSO. CaHPO,, AICI;, FeCl;, LaCl; and super- 
phosphate. In general, the metal ion assists the pptg. action of the Hion. NaCl, 
however, while increasing sedimentation in alk. soln., decreases it in acid soln., and 
NaeSQ, acts similarly, their behavior being ascribed to chemical reaction. The ter- 
valent ions, Al, Fe and La, in acid solns. have very little effect, but a zone of marked 
flocculation occurs at pH 7-8. Abnormal pptn. occurs with CaHPQO, and superphos- 
phate in alk. soln., probably due to deposition of basic Cas(PO,). on the kaolin particles. 

H. S. 

Dispersion and base exchange in clay. G. Wiecner. Koll. Z., 36, Zsigmondy- 
Festschr., 341-69(1925); J. Soc. Chem. Ind., 44B, 464-5(1925).—The charge on 
clay particles is ascribed to the presence of a complex silicate anion holding in equil- 
ibrium a sheath of cations by residual electrostatic forces. The attractive force on these 
cations increases with increased valence, and decreases with increased hydration. 
Ultra microns with heavily hydrated cations like Li and Na are bulky and viscous and 
resemble hydrophilic colloids; those with less hydrated cations like Ca and Cs are less 
viscous and resemble hydrophobic colloids. Simple effects of added electrolytes are 
obtd. only if the added cation is the same as that in the outer sheath of the colloid 
particle; in other cases flocculation always includes base exchange. Owing to base 
exchange a small amt. of KCl, added to a large amt. of a calcium clay, has the same 
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flocculating effect as an equiv. amt. of CaChk, and Schulze’s law is thus invalid. The 
changes in the relative flocculating powers of uni- and bi-valent ions with varied colloid 
concen. probably depend on changes in the amounts and relative importance of the ex- 


changed bases. H. H. S&S. 
Spectroscopy and its relation to chemistry. H. Dincie. Jour. Soc. Chem. Ind., 
44, 602-3(1925). H..H. 


Separation of zirconium and hafnium from titanium, cerium and thorium. L. 
MOosER AND R. Lesstnc. Monatsch., 45, 323-7(1924); Jour. Soc. Chem. Ind., 44B, 
481(1925).—Zr and Hf are separated quantitatively from Ti, Ce and Th, by pptn. as 
basic arsenate from strong HNO; soln. contg. H,O, by addn. of sodium arsenate. 

H. H. S. 

Critical studies on methods of analysis. XV. Magnesium. L. A. Concpon 
AND G. VANDERHOOK. Chem. News, 130, 241-3, 258-61, 273-6(1925); Jour. Soc. 
Chem. Ind., 44B, 480(1925). H. H.-S. 

Gravimetric determination of aluminum and its separation from manganese by 
‘“infusible white precipitate’? (CIHgNH.). B. Soraya. Chem. Zeit., 49, 337-8 
(1925); Jour. Soc. Chem. Ind., 44B, 480(1925). B. ..&: 

Magnetic ferric oxide. H. ABRAHAM AND R. PLANIOL. Meeting Fr. Acad. Sci., 
May 4. Nature, 115, 930(1925).—Ordinary Fe.O; (colcothar) is non-magnetic, but 
if Fe;O, be heated in air at 200—250°C so that oxidation proceeds slowly and without 
incandescence, the resulting Fe,O; is brown and strongly magnetic. At 700° this oxide 
becomes red and non-magnetic. H. H. S. 

Separation of celtium and zirconium. M. Marguts, P. URBAIN AND G. URBAIN 
Meeting Fr. Acad. Sci., May 1i. Nature, 115, 930(1925).—Fractional pptn. with satd 
solns. of Na2CO; gives the best separation. H. H. S. 

Colorimetric determination of hydrogen-ion concentration. E. RicHarp. J. 
Pharm. Chim., 1, 328-33(1925); J. Soc. Chem. Ind., 44B, 480(1925).—Equal vols. of 
an appropriate one-color indicator are added to 10 cc. of the sample and to 10 cc. of 
N/100 NaOH. After 2 or 3 min., the colors are compared in a colorimeter, and the 
PH is calcd. from the formula pp = K + log E/(e — E), where E is the colorimeter 
reading for the NaOH, e the reading of the sample, and K a const. depending on the 
indicator. A series of constants are given for indicators ranging from pH 2.2-12.0. 
If E/(e — E) is less than unity, the formula pp = K — log (e — E)/E is used instead 


of the above. H.. &. 
The photography and measurement of fine particles. HeNry GREEN. J. Ind. 
Hyg., 7, 155-65(1925). 43 


Solid solutions. G. Brunt. Chem. Rev., 1, 345-75(1925).—A lecture, reviewing 
the historic development and the present state of knowledge under the following head- 
ings: Diffusion in the solid state, heat of formation, constitution of solid solns., applica- 
bility of the law of solns. to solid solns., solid solns. and chem. combination. Numer- 
ous references are given to original papers. CG; 4.) 

Bentonite as a one-dimensional colloid. E. T. WHerry. Am. Mineral., 10, 
120-3(1925).—Bentonite contains plates of a biaxial substance, having microscopic 
breadth, but probably colloidal thickness. The characteristic swelling, adsorptive 
power for dyes, and plasticity of bentonite may well be due to this peculiar dimension- 
relation of the grains and the consequently great surface exposed. (C. A.) 

Studies of living organisms from the point of view of geochemistry. V. I. VERNAD- 
skit. Bull. acad. sci. Russie, 1921, 120-3; cf. C. A., 17, 2099.—During the investigation 
of the decompn. of clays by living organisms, a culture of Nitschia was isolated. It 
seemed to have a definite action on soils. V. recommends detns. of the metal and rare 
earth content of living organisms. (C. A.) 
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A tabulation of the aluminium silicate minerals. E.T. WHERRy. Am. Mineral, 
10, 140-5(1925).—A series of Al silicate minerals is plotted in a new type of triangular 
diagram, the minerals being selected on the basis of their Si:Al ratios falling into the 
harmonic series N-3. Colloidal, meta-colloidal and crystd. representatives of each 
ratio are given as probably comprising the existent mineral species. Dana’s bauxite, 
schrétterite and montmorillonite are omitted, but many of his varieties are made 
species. Some of the new species are quite abundant. Further work on correlating 
optical and chem. properties in such minerals is needed. (C. A.) 

Dissociation of magnesium carbonate in stages. M. TZENTNERSHVER AND B. 
Bruzs. Z. physik. Chem., 114, 237-50(1924).—The thermal dissociation of magnesite 
has been studied by a dynamic method (cf. C. A., 18, 3501), which permits of a complete 
sepn. of the dissociation products. The substance is heated in a Ni boat in an elec. 
furnace, and the temp. and pressure are measured. ‘The dissociation temp. is detd. 
from the form of the heating and cooling curves. Kahlbaum’s pure MgCO;, which had 
been dried for 3 days at 220°, in a stream of CO, began to dissociate at 270°, but on 
repeating the test the dissociation temp. rose to 368°. Water vapor came off during 
the expt., and it was shown that the disagreement was due to the presence of water of 
constitution in the sample of carbonate. The sample dried at 220° was therefore further 
dried at 320° in a stream of CO, for 3 days. The carbonate thus prepd. dissociated ac- 
cording to the following stages: (1) 2MgCO; = MgO.MgCO; + CO.; dissociation temp. 
373°, under atm. pressure. (2) 2[/MgO.MgCO;] = 3MgO.MgCoO; + CO,; dissociation 
temp. 442°. (3) 3MgO.MgCO; = 4MgO + CO); dissociation temp. 469°. With 
natural rhombic magnesite, the stages were as follows: (1) 4MgCO; = MgO .3MgCO; 
+ dissociation temp. 402°. (2) MgO .3MgCO; = 2[{MgO.MgCO;] + COs, or 2Mg- 
CO; = MgO .MgCO; + dissociation temp. 437°. (3) MgO.MgCO; = 2MgO + 
CO; dissociation temp. 480°. The first dissociation product of magnesite, monoxy- 
tricarbonate, is metastable. Expts. in which the completely or partially dissociated 
carbonate was heated in a stream of CO: between 200° and 230° showed that under 
these conditions the reverse formation of carbonate takes place extremely slowly 

BOOKS 

A catalogue of British scientific and technical books, covering every branch of 
science and technology, carefully classified and indexed. Compiled by British Science 
Guild. New Ed., pp. xxii + 489. London: A. & F. Denny, Ltd., 1925. Price 
12s. 6d. H. H. S$ 

Wolfram. H. ALTERTHUM. Pp. vii + iii. Brunswick: F. Vieweg u. Sohn, 
1925. Price 4.50M. Deals with the production and industrial application of tungsten, 
its alloys and compounds. H. H.S 

Tables annuelles de constantes et données numériques de chimie, de physique et 
de technologie. Vol. V. Pt. I. By commission permanente du Comité international 
Paris: Gauthier-Villars & Co. Chicago: Univ. of Chicago Press. 804 pp. $25 
(parts 1 & 2). Reviewed in Mech. Eng., 47, 389(1925). 

WE..INGs, A. W.: Chemical Symbols, Formulas and Calculations. London: 
Meuthen & Co. 104 pp. 3s. 6d. 

PATENT 

Process of making aluminum chloride. ALmMER McDurrig U. 
1,544,328, June 30, 1925. The herein described process of making aluminum chloride 
which comprises treating aluminum containing mats. with chlorin in the presence of an 
activated carbon. 

General 


Operating the English clay pit. W. Barnes. Brick and Clay Record, 66 {8}, 
584-8(1925).—This is a complete description of the English clay winning methods 
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illustrated with a number of photographs. Oxford clay is the most important deposit 
of brick clay in England. At Peterboro and Bedford, beds over 100 ft. in thickness are 
being worked. The clay contains oil which greatly assists the firing. The capacity 
of the average English brick machine is from 100,000 to 120,000 brick per week. The 
smallest factory where it pays to use a mechanical excavator is one producing from 60,000 
to 80,000 brick per week, requiring from 180 to 240 cu. yds. of mat. The smallest shovel 
in use is the three quarter cu. yd. With this shovel the depth of the working fan should 
not be greater than 25 ft. An interesting feature about the British design of excavator 
is the duplex rail wheels which dispense with the jack screws. The portion of the wheels 
near the framing is arranged for running on the standard 4 ft., 8'/: in. gage track, whereas 
the outer edge of the wheel has double flanges to enable the mach. to run on a gage of 
about 6 ft. 6 in. P >. 

Government tests and purchases. ANON. Brick and Clay Record, 66 [8], 580 
(1925).—This article tells advertisers how they may properly refer to the Army, Navy 
or Bureau of Standards, to avoid misrepresentations or violations of policy. P. D.H. 

The advancement of the French ceramic industry by the industrial management 
agreement between France and Germany. ANon. JTonind. Zeit., 49 [38], 534(1925).— 
The importance of the change in the general tariff on German ceramic wares is shown 
by the following: (1) The development of the French ceramic industry whose capacity 
is three times that of prewar times. (2) The influence of the important factories in 
Alsace-Lorraine. (3) The condition of the Belgian industry which coéperates with 
the French. 

The hazard of carbon monoxide to the public and to the industry. S. H. Karz. 
Ind. and Eng. Chem., 17 [6], 555(1925).—Carbon monoxide is likely to exist anywhere. 
It is insidious and asphyxial in character. Proper regulation of burners will reduce 
the amount formed. Small amounts in the air can be detected by a simple color test. 
Two new devices have been developed by the Bureau of Mines for the protection of 
persons obliged to work in the presence of carbon monoxide. Other results of recent 
research include a treatment for resuscitating persons overcome by this gas and the de- 
velopment of a simple test for determining carbon monoxide asphyxiation. F. G. J. 

Radial distribution of certain elements in the earth. H.S. Wasnincton. Jour. 
Wash. Acad. Sci., 14, 435-42(1924).—The center of the earth has a ferro-nickel core 
which is surrounded by a course of nickel, iron and silicate. The silicate usually is 
olivine 2(FeMg)OSiO2.. This ‘‘lithosporic’” shell changes. to a “‘ferrosporic’’ with a 
metal content of not over 15%. Next is a 60-100 kilometer “‘crust’’ which is a mixture 
of CaOAl,O;2SiO. and Na,OAl,0;6SiO,. In the lower part of the crust little or no 
K.O and Na,O are present. The order of occurrence of substances from the surface 
is K, Na, Ca, Mg, Al, Fe and Ni. s. $. Cc. 

PATENTS 

Process of treating colloidal clay. Ernest C. Bierce. U. S. 1,544,210, June 30, 
1925. The process of treating colloidal clay to produce a filtering and decolorizing mat. 
comprising drying the lumps of clay as they come from the quarry without any pre- 
liminary grinding or addition of water until its free water content is reduced to approx. 
12%, adding mineral acid in the proportion of approx. 4% to the clay, further drying 
to reduce the free water content to about 5%, comminuting the clay to pass through a 
coarse mesh screen, adding 1% of mineral acid, screening the clay to separate the finer 
particles suitable for the contact process of filtration from the coarser particles suitable 
for the pecolation method of filtration. 

Bleaching kaolin and the like. R. F. B. Gaupin and Dartmoor CHINA CLAY 
Co., Ltp. Brit. Pat. 9964(1923). The treatment of kaolin or the like with a solution 
of sulphurous acid in presence of a metal such as zinc to remove impurities is effected 
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by causing a suspension of the kaolin to flow over an extended surface of zinc. The pulp 
from a container 10 may be fed by a valve 11 through a pipe 12 having an inlet 13 for 
sulphurous acid, and leading to the bottom of a series of connected inclined tubes 
14 filled with pieces of zinc. The 
treated pulp is withdrawn by a 
pipe 19 to a settling tank 20 
having an overflow 22. Alter- 
natively the pulp may be fed to 
a chamber 23 containing a dis- 
tributing device comprising 
pivoted perforated plates 24, 26, 
Fig. 2, one plate 26 being oper- 
able by a handle 28 to vary the 
size of the openings. The pulp 
then passes through a body of 
scrap zinc resting upon a false 
bottom and thence to a washing 
vessel 31 which receives wash 
water at 34 and overflows at 33. 
The pulp settling in the conical 
part of the vessel 31 is discharged 
by a valve 32° to a settling vessel 
35. The settling chamber 35 has an inwardly turned edge 36 extending over the edges 
of a tray 44 immersed in the pulp and covering the depositing clay. The overflow 43 
is above the edge 36. In another modification,’ the suspension is passed through a vessel 
containing a grid or structure 38, Fig. 3, of zinc. 
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Atlanta, Georgia 
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Atlanta is in the South and yet but a day by rail from 
all ceramic centers in and east of the Mississippi valley. 


Atlanta is as progressive a city as any in America. Its 
hotels, parks and boulevards are better than several 
cities of equal size and the city merely reflects the charac- 
ter of its people. 


Macon, a city of wide streets, of the most modern 
municipal improvements is delightful. Its citizens have 
no superiors. 


Diversified industries are scattered throughout Georgia. 
Cotton and peaches are grown there, of course, but 
Georgia grows and makes many other commercial things 
among which clay and clay goods are not the least. 


Hospitality? Think of a huge stadium and provision 
for entertaining 100,000 people for a week at the annual 
peach carnival. They do things in a large, generous way 
in Georgia. Georgia is rapidly becoming an industrial 
beehive with ceramics well to the fore. 


The Society’s customary instructive program plus what 
Georgia offers makes the prospects very bright for the 
1926 Annual Meeting. 
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RGANIZING the supply of com- 

mercially reliable feldspar, grind- 
ing it properly and holding it in ample 
quantity, ready for the fluctuating de- 
mands of the trade is a colossal under- 
taking, much more important than 
it. 


During our twenty years at the head of 
this important branch of the industry, 
we have missed no opportunity to im- 
prove either our product or our facilities. 


Let us send you without charge a gener- 
ous sample. Make your tests at our ex- 
pense. 


Eureka Glaze Spar is the peer of lustrous 
finishes. For twenty years it has led the field. 
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EDITORIALS 


USES OF CERAMICS IN INTERIOR DECORATING 
An Interview with Lionel Robertson of Tobey Furniture Co. 


By MyrtLe Meritt FRENCH 


Too often a producer manufactures without knowing exactly what is 
needed and then wonders why his ware does not sell. Meanwhile those 
who would naturally be using the product are buying from foreign nations, 
after giving up hope of finding in this country articles of the desired quality. 
Aun interior decorator in the John Smyth Furniture Company told me some- 
time ago that his concern keeps at least one man abroad the year around 
buying pottery for their work, because artistic enough things are not avail- 
able in this country. What is true of one company is doubtless true of 
another. If the statement is correct we have it within ourselves to rectify 
it. In many instances, both the producer and consumer blame the ‘‘other 
fellow’’ for the situation, but the only way to make amends is for those 
concerned to get together. Here is a new kind of research which is needed 
worse than almost any other in the ceramic field. After all, the producer 
(and most of us are producers) is more vitally interested than the consumer 
and therefore should take the initiative. The first step is to discover 
what our would-be consumers could use. 

Knowing that Lionel Robertson of Tobey Furniture Company is ex- 
tremely interested in uniting the efforts of the artist with those of the in- 
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dustries and that he has already accomplished much along that line, I 
asked him to tell how he is using ceramics for interior decoration. Gen- 
erously, he told of his very definite ideas as he is working them out so suc- 
cessfully in the homes of Chicago. 

“Pottery is one of the most valuable items used in making up a beautiful 
composition for interior decoration. In planning a composition a dec- 
orator must play up to contrast. It is that interesting play of contrast of 
one against the other that gives life tothe whole room. ‘That is, contrast of 
color and contrast of texture, which is equally necessary. Here is where 
ceramics plays an important rédle. We have our rugs, furniture covers and 
curtains, which have softness of texture; ceramics comes in with hard glazed 
surfaces and gives an interesting contrast thereby. Too, a strong pure color 
note is often so necessary to give a room an accent, and there is no better way 
to secure it than to use a lamp-bowl in some strong pure color with a glazed 
or semi-glazed surface. The usual error is not having them of sufficient bulk 
to be in proportion to the shade and other furnishings of the room. When 
metal lamp bases are used, it is consistent to make them slender, but the 
pottery should be round and bulging with the curve giving a counter 
swing to the line of the shade. It required a great deal of judgment to 
use a decorated lamp bowl as a base combined with a shade, since usually 
the shade with its trimmings has sufficient interest without a decorative 
pattern on the base. When bowls or vases are to be used as ornaments, 
then the decoration can be elaborated according to the simplicity of the 
background. 

“I always feel that pottery for interior decoration can be roughly divided 
into two large divisions. First the classical type, of which the Wedgwood 
ware is an example, where its classical Greek curves and cameo ornament go 
so fittingly with a classical interior such as a Georgian Colonial or Louis 
XVI French room. There are some Roman and Pompeian forms in the 
recently arrived Italian wares, which make interesting spots of color in 
this type of room. Then there is the interior of the style of Louis XV in 
France and Queen Anne in England which has a flavor of romantic luxury; 
here the Chinese and Persian pottery blend most harmoniously. This is 
the beginning of the second type. 

“In the early English and Spanish interiors, which are so popular with 
our small homes today, the peasant ware from France and Spain blends most 
consistently with the rough plastered walls, turnings of chair and table 
legs and the gaily colored upholstering. 

“Majolica wall vases and jardinieres used sparingly make an interesting 
decorative note. The iridescent ware which depends on its graceful sil- 
houette and subtle coloring is most effective in this type of room. 

“It is very interesting to observe the reminiscence of old Roman forms in 
the Italian peasant ware. They seem to be vaguely remembered from 
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some racial impression of the past and naively expressed in the crude 
earthenware. ‘The same is true with the Spanish peasant pottery—always 
just a flavor of the old Moorish. In the French peasant ware from Brit- 
tany, the pastoral scenes in their yellows and blues are really a free inter- 
pretation of what was more elaborately done for Marie Antoinette. It 
is natural that a people should express a certain racial flavor in the great 
works of their past. 

“This opens up a most interesting vista of what we, as Americans, are 
going to develop as a racial flavor in the pottery we are making. It is 
pleasing to note that the Rookwood and some of the pottery from Zanes- 
ville and East Liverpool, Ohio, are really graceful in form. The Pewabic 
Pottery made in Detroit, Michigan, has been very carefully thought out as 
regards shapes, colors and glazes. The marvelous collection of Syrian 
shapes dated about 3000 B.C., and owned by Mr. Freer were placed at 
the disposal of Miss Perry when she was first working out the Pewabic 
destiny. Her work is more for people who understand the possibilities, 
limitations and ideals in pottery; it will never be commercial and popular. 

“But the pottery which gives me a real emotional sensation is the Indian 
pottery of the Southwest. The shapes and colorings seem to come from 
the inner consciousness of a simple Indian and have a fundamental quality 
of design, which cannot be found in the more sophisticated East. 

“They tell us we are developing a national architecture in the sky scrapers 
of the last few years. They are quite simple and fundamental in silhouette 
and composition. Can we not hope from this that the national flavor we 
give our ceramic design will eventually have this same simple fundamental 
quality? At present it is not a free expression like that of the foreign 
pottery; it is too self-conscious, too obviously made to sell. 

“T have always been much against an artist decorating a piece of pottery 
which he has not fashioned himself. There is such an intimate relation- 
ship between the shape and decoration that it is quite fatal to divide the 
inspiration by having two people work—one on the shape and one on the 
decoration. 

“The chemistry involved in the colors and textures of the glazes must be 
most fascinating. I have dreamed of getting old and retired and being 
able to take up pottery as an avocation, for I consider it one of the most 
fascinating of the applied arts.” 

For the thoughtful ceramist, there are many suggestions in Mr. Robert- 
son’s remarks. Doubtless the most important point, and one which is dif- 
ficult to solve is the establishing of a type of pottery which is really beautiful 
in form, line, decoration and color, and which has an American flavor. 
That means the finest of American life and ideals must be expressed in a 
simple, beautiful, practical way. ‘To do this, trained artists, knowing 
something of ceramic technique, must guide the art side of production. 
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Already, there are a few trained people in the country, but more are needed. 
Every ceramic school should have an art course. Even the engineers 
should be trained to judge whether a thing has beauty—though they may 
not be able to create designs. Our art schools should apply the original 
expressions to materials, one of which would be clay. 

The potteries should send their self-trained artists to get an under- 
standing of the principles of good design; also they should use to advantage 
the few who already understand both design and ceramic technique. 
All these suggestions introduce other problems which would have to be 
solved along the way. It will take time but it must be done sooner or 
later. 

A buyer in one of the best and largest china departments in the United 
States told me he buys most of his stock from Europe, because the ware is 
more artistic and original. He added that very few of their customers 
like the American china with the exception of the Lenox ware. When I 
left his office, I requested a salesman to show me the china. Immediately, 
I was taken to the imported products. One table was filled with refresh- 
ment sets for bridge parties. The ware was stamped on the bottom ‘‘Made 
in Japan.’’ Do the Japanese play bridge? If not, why was it made there? 
Upon request to see the American ware, it was explained that they do 
carry it, but of course it is not as beautiful as the foreign ware. With the 
exception of the Lenox, it was all in a small back room. As we entered, 
the salesman picked up a plate saying, ‘“This is the most attractive pattern, 
it is a copy of an Old English.”’ 

American copies of foreign art lose the beauty, because the inspiration 
is gone. We must express ourselves in an artistic way if we are to compete. 
Naturally, American expression if beautifully produced would fit our 
homes and tastes better than foreign production. We must meet the 
situation, for the public is being taught to choose the most beautiful. 
The need will be the greater when the ‘‘American style’ of home develops 
as it has already started to do. 


Art INSTITUTE OF CHICAGO 
Curicaco, ILL 


AMERICAN CERAMICS FOR INTERIOR DECORATING 
The Silver Lining in the Cloud 


By E. Cox 
There was once a lodge known as the Order of Humility. A person 
worthy of being an active member of this lodge had to have the quality 
of humility developed to the point where he was perfectly comfortable in 
the lodge room when seated on the bare floor, since chairs and pride went 
hand in hand. Americans are in danger of active memberships in this 
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uncomfortable Order if they fail to see the fine things done by Americans 
as well as the poor things, and particularly is this true in ceramic products. 

Certainly we make our share and more, of trashy ceramic products and 
it is good that we are to be lifted out of this habit of ours. But Europe, 
and likewise China and Japan, are not more free from fault than are we. 

A cultured man traveling in Italy was pleased by the Neapolitan street 
songs. Most people who live abroad are interested in the songs played 
and sung on the streets of European cities. He brought back a collection 
of these songs and a very competent musician played them over for him 
and his friends. They had the plaintive quality of street songs the western 
world over, and a listener remarked that they were so much better than 
American songs of the street. The musician remarked that nevertheless 
they were just Italian trash and of brief interest just as are our own. 
There is likewise foreign trash in ceramic products just as there is trash in 
domestic products. 

On the whole it is probable that we do better in ceramic wares than we 
do as musicians in the final balance sheet of the nations. 

Of course there is no defense possible for most of the white table ware 
produced in America. But neither is there any defense possible for the 
paper plates, spoons and forks, used at an American picnic lunch. There 
is not an artistic thing about paper table service. There are markets, 
however, for both types of table services because they are cheap, do the 
work for a time proportionate to the cost and so serve their purposes well 
enough. People are careless in small purchases and most American 
whiteware finds its market with the small purchaser. 

But two or three American manufacturers have set out seriously to 
supply table services that compete on a quality basis with imported wares 
and in those cases they have made pace right along. 

As long ago as the Columbian Exposition the wares made by James 
Pass would stand more hard knocks than those of any competitor, the 
authority for this statement being Charles F. Binns, who told the writer 
the ‘story of the contest twenty-seven years ago. American potters have 
excelled in the development of wares suited to institutional uses and the 
quality of decorations has been proportionate to the quality of the body 
and glaze in most cases. 

Lenox china needs no comments. 

Ceramically speaking the best “‘little boner of childhood’’ in America 
is that Haviland china is the most desirable white table service in the world. 
So long as the American housekeeper believes that the possession of a set 
of Haviland marks her as the person knowing what is what, we shall have 
no demand for better work by American potters, because now we have for 
Sunday and other feast days a set of Haviland and for work days a set of 
domestic that looks like Haviland ‘‘but is not so thin and is not translu- 
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cent.”’ For breakfast in the faddy little breakfast alcove we have the set 
with blue birds on it that we got at the dime store. 

Anyhow most folks have quit buying dinner services, because they hop 
into the flivver as soon as evening comes, taking their friends along and en- 
tertaining them away from home. Some of the old pride in household 
fittings is being expended on the family car, and the cheap but carelessly 
made dinner service is the one that is bought. 

The restaurant man, however, has to buy more carefully for this same 
reason, and as a consequence we have in America the best hotel ware that 
is manufactured. ‘Those American universities that offer courses in house- 
hold economics need not have pangs of conscience when the teachers en- 
dorse American made hotel wares for home and institutional use. 

American floor and wall tile plants have not dropped behind in the race 
with the foreigner. It is true that there is a softness in color and line in 
the decorated tin-enameled tiles of Europe that we need to learn to ap- 
preciate and to imitate but likewise there is another sort of softness in the 
body of those tiles that we know better than to permit in our own better 
manufactures. The employment of a few artists who possess the tact to 
coéperate and to work in industrial fashion with our very capable engineers 
will put us far in the lead in this important ceramic field. The work of 
Rufus B. Keeler reported in a beautifully illustrated article in the July 
number of this Bulletin on the Use of Clay Products in Modern Homes 
shows what can be done when the ceramic scientist and artist codperate. 

In terra cotta we have done well, but we can do better when we follow 
the lead of the tile makers and produce our wares with a dense body. 
This would be of the ‘‘grés’’ type, in the method demonstrated by Sévres 
at least three decades ago. ‘There are, however, buff burning clays in 
many places that will produce dense products at the low temperatures used 
in American terra cotta and the warm palette asked for by the architects 
could be had, coupled with low absorption values. There are architects 
who believe that they, themselves, are to blame for the failures, artistically, 
in the use of terra cotta, since the terra cotta manufacturer works so largely 
on specifications furnished by the architects. 

This brings us to the field in ceramics in which Americans excel. 

It is not fair to name these little enterprises because the list is so likely 
to be far from complete. Nevertheless the point can best be made by 
naming a list of small concerns making wares of such perfection that no 
American need be ashamed to possess them and to place them in company 
with ceramic products of any country and of any time. 

Rookwood, Newcomb, Van Briggle in the days of the Van Briggles, 
Volkmar, Grueby, Overbeck, Pewabic, Cowan, Marblehead, Walrath, 
Binns, Mrs. Frederick Rhead, Rhead, Thomas and Bragdon, Joseph F. 
Meyer, George Ohr, Maude Robinson, Mrs. Bentley Nicholson, Stull, 
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and many others who have worked or are working, make a list of firms and 
individuals that differ markedly from a similar list of European potters, 
because for the most part the European potter is a man of traditions while 
these people took tradition and improved, because most of the above 
named persons are workers for the love of the business and are, for the most 
part, college bred. 

There is no thought that the list is complete enough to be fair but it is 
complete enough to make the points. 

Rookwood can furnish any color wanted by any decorator and decora- 
tion of any quality and of most periods. The Rookwood staff is as well 
equipped intellectually as is any staff of any pottery abroad. 

Newcomb School of Art has been the most faithful producer of indi- 
vidually designed pottery, I think, that ceramic history can show. ‘That 
is, there are no duplications of the designs. 

Since the Van Briggles were Rookwood decorators, their story is simply 
that of the Rookwood but they did not have the facilities for technical 
perfection. Volkmar serves us best to show us what type of man we ought 
to bow to in improving our more commercial types of wares. Any col- 
lector of ceramic wares ought to want his products. Those interested in 
glaze textures can find in Grueby as interesting things as they can find 
abroad, and I believe that the Grueby genius has been now transferred to 
that little pottery at Keene, New Hampshire. The Overbeck sisters are 
modest in their output but the wares they offer are honestly and faithfully 
made and their skilful use of both body and glaze in securing of color effects 
makes their ware as interesting certainly as a foreign product. The 
Pewabic tiles did not fail to interest architects for ecclesiastical decoration 
where European made tiles could have as well been used so far as cost was 
concerned. Cowan makes some lustered white wares that do carry an 
individual note in this rather hackneyed treatment, so that I think that 
those who enjoy lustered wares like those of the Ruskin Pottery will find 
Cowan not far behind at all. Marblehead has for twenty-five years 
produced a line not to be excelled by any importation and Arthur Baggs 
has shown some things in lively color that ought to please any decorating 
firm in the land, these pieces being unsophisticated. Walrath made a good 
many pieces of merit and had the temperament to produce a line com- 
parable with the best that comes from abroad and a fondness for working 
alone so that from him we had a sort of college bred peasant pottery. His 
early death robbed us of much. Professor Binns has fathered more studio 
potteries than any other American and it has been a splendid thing for us 
that he left England to become an American citizen and to make his 
American stoneware. Most surely any decorating firm could find what 
they want for large colored bits in their scheme of decoration from the line 
he has produced, and Professor Binns has not reserved this field to himself 
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if any manufacturer pleases to take it on. Mrs. Frederick Rhead working 
with Mr. Rhead produced p&te-sur-pAte of such excellence that we know 
we do not absolutely have to import that type of ware if a more commer- 
cially inclined person should want to produce this in America. Rhead has 
produced many fine vases of all sorts, of exactly the type wanted by 
house decorators. Thomas and Bragdon have worked on small bowls 
and tiles in colors suitable for the house decorator. Meyer, the Newcomb 
potter, has made pottery under the plan of the Italian luster workers of 
such merit that a gold medal came to him from the St. Louis Exposition. 
He has not made this ware for sale because he is a simple craftsman, and 
not a business man. George Ohr, of Biloxi, made many pieces as interest- 
ing as can be had from abroad but his eccentricities robbed him of the fame 
he craved. Some considerable portion of his wares are still to be bought 
from his widow and a discriminating collector could pick up some choice 
bits, I think. His work was certainly as interesting as is the work of any 
European peasant. Miss Robinson has been making wares of interest to 
New Yorkers, and for people who can buy abroad if they prefer, while Mrs. 
Nicholson chose the field of the majolica makers and produced the low 
temperature copper reds. R. T. Stull made the crystalline glazes almost 
as early as they were produced in Europe, and some of Stull’s crystals are 
better than any I saw at Sévres in their museum collection. 

Now the point to all this is that we are really independent of foreign 
ceramic goods if we want to be and we need to know that we are. Un- 
fortunately our schools of art educate their students away from work in 
the factories so that in America we have few good designers interested in 
any way in ceramic wares in the factories. We have too many persons 
standing off and preaching at us while we need the same persons in the 
plants with the sleeves rolled up and doing their missionary work for just 
plain pelf. The engineers from the colleges have done their work well 
because they got into the plants and into the jobs. 

The city of Paris has just as rich a market for trashy French pottery as 
has the city of Chicago for trashy American pottery, and for similar reasons 
which are reasons very human in character, folks over there buy cheap 
dishes, usually less sanitary in use than our own because less well made. 

We need the artists in our potteries as well as all our industries and the 
ceramic engineer must learn to tolerate the artist and the artist must learn 
to tolerate the engineer. But we need them to make our own wares better 
and not because we are more rotten than our friends across the Atlantic. 
We need to hire American artists and to make our wares in American 
ways and our house decorators need to think out schemes of decoration 
that are American and to use our very excellent American decorative pot- 
tery. I spent many days in the Sévres plant and learned that several of 
our American art potteries are more careful even than they are at Sévres 
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and that many of our designers are equally well trained and equally skilful. 
I had to live in France to learn how well we do our ceramic work in our 
smaller factories and studio concerns. 


AN IDEAL ENDEAVOR IN SCIENCE AND ART 
By LANGENBECK. 

The vision of Professor Orton in enlisting the few who had already had 
systematic training in ceramics, and those who sought knowledge to supple- 
ment their practical experience, has borne generous fruit in the amazing 
development of our Society. We have a sodality for mutual support and 
an ideal of generous helpfulness to advance our profession second to none. 
Have we beaten an open road of endeavor, in solving practical problems for 
the benefit of all, that is sufficiently satisfying to be exclusively followed 
for the next twenty-five years? 

A profession is merely a livelihood. Numberless pressures force us, day 
by day, to leave it at that. Can we remain satisfied with the usufruct 
and incidental search for immediate practical solutions, however generously 
shared? 

The tools of our professional thinking, practical 
experimentation and industrial applications are 
derived from chemistry and mechanics. We surely 
owe these sciences the only possible return that 
can be made, namely, extension of their boundaries along the lines of our 
specialty, the fabrication of silicate wares. 

But we are pushed by practical problems. We must satisfy commercial 
associates, whose stock suspicion is that we may be spending time on things 
that do not pay. A set determination to spend some of our time, thought 
and work on purely scientific questions, will involve moral courage in 
demonstrating the practical value of purely scientific researches. 

Is it not well to prove to ourselves that we will not slip down the easy 
path of becoming wage slaves, toward which we are insidiously headed? 

Chemistry, as science, is an organization of laws of the things unseen, 
which underlie the phenomenal. Electrons, atoms, molecules, compelling 
creations of the mind, are the substance of its systems. They are invisible 
noumena, more concrete than the shifting and confusing phenomena, which 


A Plea for 
Fundamental 
Science Researches 


we observe, and they cause. 

The chemistry of the fluid or plastic silicate solids is barely known. 
For to be chemistry in any real sense the degree must be measured and 
shown to which the laws of stoichiometry, of surface attraction, mass ac- 
tion and osmosis separately determine the observed phenomena of colloids. 
Only then can it function as science. 

We can all weigh, measure and calculate. We can all determine to be 
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“hdd carriers of science,’ as Huxley said, and gather the brick for this 
structure to be reared. What we must severally determine is to resist the 
constant pressure of the immediate and practical to the extent of reserving 
some time for thought and measurements on clear cut lines of chemical and 
physical laws. 

We should think and search in a spirit of complete detachment and with- 
out utilitarian aim. Each one of us, so minded, can contribute something. 
In doing this let us cling confidently to the belief that some one of our num- 
ber with breadth of vision and penetration of discernment for the essential 
will build from such data this branch of chemical science to the general 
honor of our Society and to the fruitful use of the world. 

Is it too much to believe that our SocrEtTy can bring forth a van’t Hoff, 
an Arrhenius or a Willard Gibbs? The personally little rewarded labor of 
a “‘hod carrier of science’ will appeal only to those of us with a strong 
scientific bent. 


A Plea for Art 
Researches 


To the buying public the largest proportion of 
ceramic products appeal for their attractiveness and 
cultural quality. If my appeal for reserving some 
of our time and interest from purely professional endeavor has any weight, 
they can be exercised in seriously studying our wares and learning from 
artists, what constitutes good taste and what are the ear marks of the 
shoddy. 

Remember that pottery, the first of the arts employing fire, became 
a mode of expression and the vehicle of taste for primitive man almost as 
soon as it was a practical craft. With glass it was no less the case. 

To the ethnologist the ceramic products of a people are among the most 
important data of its culture. So also from the dishes and bric-a-brac in 
the house of strangers, the ladies of your family arrive at a shrewd opinion, 
as the colored servants put it, ‘‘da’s of de quality.” 

The women are the buyers of every family, and make also the main 
body of the students, amateur practitioners and patrons of the decorative 
arts. On the other hand, in painting, architecture, landscape gardening 
and the larger decorative work, appreciation and interest are no longer so 
one-sided, and women themselves have improved in taste with the growth 
of masculine interest in these. 

These facts being demonstrable, can we afford to give but tolerant, 
casual attention to questions of original, artistic creation, which is the 
larger part of ceramics to its buyers? 

There is an excuse for this undeniably cavalier attitude in a profession 
based on science. It feels that its work is worth while because it is founded 
in eternal verities and decorative art, though it seems to many of us a 
matter of fads, a thing of personal preferences, which suits one if it does 
not suit another. A sympathetic interest and some study will reveal to 
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us that this is not true. Running through all modes of human expression 
in art, as in literature, there are fundamental criteria of quality, of taste, 
as certain as the laws of science. They are felt in every representative 
example of the decorative art of every epoch. The distinction from sci- 
entific laws is that they are qualitative. Each generation varies the em- 
phasis and proportion according to its need and habits, because they are 
laws of the human species and not of indifferent nature. 

The opportunity for this broadening of interest and education is already 
laid through the able work of Mr. Rhead, Miss Sheerer, Prof. Cox, and 
others within our Society and by the experimental work and teaching of 
Professor Binns. I can only emphasize the importance of their work and 
point out an ideal into which it should culminate. 

A ceramic society, however successful professionally, will be a barren 
affair in the eyes of consumers if it does not evolve men capable of selecting 
and directing artists and adapting technical facilities to produce glass and 
pottery wares new in conception and worthy of the taste of the time. 
As long as designing in our shops is left to trade craftsman, moldmakers, 
decalcomania lithographers, however clever, it will always remain imitative. 

What is needed is a gamble in fresh blood. You are the men to doit, but 
you have to train yourselves for it. Josiah Wedgwood achieved what he 
did by engaging the sculptor John Flaxman, a thing unheard of in English 
potteries. Ag amble like this pays and I wish to remind you that the Ameri- 
can pottery and glass which have achieved reputation did so on this basis. 

In hoping that many of you will strive for command in this direction, 
the reputation of our Society will ultimately stand out, I am sure, in 
bringing forth a Della Robbia, a Wedgwood or a Theodore Deck. 


AMERICAN CERAMICS 


By Ross C. Purpy 


Much has been said and written lately about the relative merits of 
ceramic ware produced on this continent and in Europe. Broad state- 
ments have been phrased but actually intended only for limited types of 
ceramic ware. These statements have been given not in a manner mean 
but with the purpose of getting to the facts. 

The citations may show a lack of information; they may disclose 
prejudices on part of the buyers and they may appear to overlook com- 
mercial considerations but no inference should be drawn regarding the 
writers’ opinions of the ability of the American ceramist to produce. . The 
ability and resourcefulness of the American ceramists have not been ques- 
tioned. 

Certainly American manufacturers of ceramic ware are fully aware of 
the market demands, the foreign competition and the commercial factors 
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involved, and the manufacturers are so managing their plants as to pro- 
duce the highest quality of ware and the best of ceramic art compatible 
with the economics as they appear to be of the prevailing trade and labor 
situation. 

There would be decadence if manufacturers did not frankly study the 
problems of competition in quality and artistic merit as well as those of 
commerce. A bald statement of facts will be beneficial though not always 
pleasant, and certainly not always understood. We ask that the state- 
ments made be accepted as honest efforts to present those phases of the 
situation which appear most prominent to the writers. No one has at- 
tempted to sum up the case for all the evidence is not before them. No 
one is attempting to placard nor to give alibi; they are simply giving testi- 
mony because they have a deep and sincere interest in American cer- 
amics. 

Broad statements covering the relative merits of all American ceramic 
ware cannot be made. Although the science (silicate chemistry) of cer- 
amic compounding, and the technology (applied physics and chemistry) 
of ceramic fabrication are basically the same, ceramic products differ widely 
in kind, use and properties. Ceramic products include those made with 
clay, glass and vitreous enamels. In general all of them are made by fusing 
minerals and metal oxides to form silicates, each sort or variety of ware 
being made to have different serviceable, protective or decorative prop- 
erties. Any statement to be of value or in truth regarding relative merits 
of ceramic products will have to be definitely limited to a given type, 
variety and purpose. 

Glass containers will differ in quality of glass, perfection in molding and 
in design according to the need in each of these respects to satisfy service 
and esthetic demands. So it is with china, majolica, terra cotta, brick 
and all other ceramic ware. For that matter, this is also true in all sorts 
of utility and decorative products. Quality, form and decoration are dic- 
tated most largely by their use and by the purchasers’ tastes than by the 
producers. 

It is true that the producer can create a product in anticipation of a 
demand. Purchasers cay be trained to want a new article, a better grade 
or different decorative effect. Why is Toronto a city of brick dwellings, 
Worcester of three deck frames and Baltimore of batteries of two rooms to 
a floor? 

In art and in utility ceramic ware the producers are ever watchful of 
the trend in trade demands. Practically nothing worthwhile of foreign 
make is on the market which cannot here be produced on order. If 
this continent is not producing ceramic ware of all sorts that are at least 
equal in all respects to those imported a survey will show the reason to be 
commercial rather than a lack in ability or resources. 
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In many lines American ceramic ware are superior in quality and crafts- 
manship. No utilitarian porcelains are superior to those produced here. 
American glass and vitreous enameled products are not excelled in any 
respect, and America is not behind in methods of and equipment for their 
production. In ceramic construction ware and in refractories, the Ameri- 
can products are inferior to none. 

The number of art potteries producing original decorative effects is in- 
creasing as is the number of tableware plants producing high-grade china, 
high-grade from the standpoint of quality and art. 

Cost of production is a large factor in the case; reflected as it is in the 
cost to the ultimate purchaser. A great deal of imported ceramic ware 
is sold below what would be its production cost in America. The pur- 
chasers are not impelled by patriotism to buy exclusively ‘“‘made in Amer- 
ica’’ ware; they are intent on getting the most for their money. 

Then too, the products of each country are bound to be distinctive 
especially in decorative effects, the ware of different nations differing more 
widely than do the products of different factories in the same country. 
To secure the largest possible variety in decorative ware, one would make 
his selection from all countries; but this is not an adequate explanation for 
a given store not showing American made goods equal in variety, as pleas- 
ing in design, color and texture as is produced in any country. 

Too much dependence has been placed on tariff as means of maintaining 
the home trade. There has been too little creative and progressive plan- 
ning to develop and meet the demand for distinctively American products. 
There is no reason why American table service should not be the standard 
of perfection in the minds of American housewives. American potters 
can, they have and they now are producing dinner ware equal in all re- 
spects to any produced elsewhere but a great deal of such ware purchased 
in this country is not American make. This situation will change as the 
hotels and restaurants purchase on specifications rather than according to 
the prejudices of their chefs. 

American ceramic ware will have their rightful share of domestic trade 
when the manufacturers, the schools and the research-bureaus are united 
in determining the quality and character of product required and the 
methods whereby they can most economically be produced. The science 
schools will have to stress the essentials in products, and in economical 
production, and the art schools will have to stress creation of form and 
decoration. ‘The schools and the research institutes have a responsible 
share in making strong America’s position in the ceramic market, and the 
purchasing public must be informed. The problem of keeping American 
ceramics in front ranks is not altogether up to the managers of ceramic 
factories. There should be a close collaboration of the industrialists, 


engineers, scientists and artists, 
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BIBLIOGRAPHY OF CLAY DEPOSITS! 


By H. Rres 
Foreword 


In the preparation of this Bibliography of Clay Deposits all available 
sources of information have been consulted, and it is believed to be fairly 
complete. Many references have also been kindly supplied by the va- 
rious State Geologists as well as the Directors of foreign geological surveys. 

The data have been arranged geographically by continents and coun- 
tries, under which latter they are arranged alphabetically: by authors. 

Since fullers’ earth, laterite and bauxite are essentially clayey materials, 
and are usually associated with true clays, they have been included in the 


references. 
Table of Contents 
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1 Dr. Ries, a member of the Geological Survey Committee, presents this Bibliography 
as a preliminary to further work by the Committee. Lately there has been consider- 
able interest in classification of clays on basis of similarity in industrial availability. 
A bibliography of this sort is the necessary first step in such a survey. The compiling 
of such a bibliography involves wide reading and tedious labor. We know we can be- 
speak a very general appreciation of Dr. Ries’ generosity in making available this 
Bibliography. 
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ACTIVITIES OF THE SOCIETY 


THE FALL MEETING 


Grand Central Palace, Thursday, October 1 
Ceramic Day at Chemical Exposition 


The general theme—shall ceramic products, their properties, specifications and 
service requirements be stressed more in collegiate ceramic courses. 

A lively and worthwhile list of speakers are preparing papers, E. Ward Tillotson, 
Frank H. Riddle, Alexander Silverman, Charles W. Hill, Amos P. Potts, Frederick H. 
Rhead, Hewitt Wilson, W. K. McAfee and R. D. Landrum. Other speakers are 
assured but definite assignments and acceptances have not been registered at the time 
of going to press (Aug. 18). 

A joint dinner has been planned for the evening of October 1 at Hotel Commedore 
with the several chemical societies. Eminent industrialists will be speakers. Detailed 
announcements will be issued by card. 


NEW MEMBERS RECEIVED FROM JULY 15 TO AUGUST 15 
PERSONAL 
Holland R. Bacher, Rock Tavern, N. Y. President, White Cloud Farms, Inc. 
Mathew M. Braidech, Jr., Y. M. C. A., Pittsfield, Mass. Chemical Engineer, General 
Electric Co. 
J. B. Fauchon, Paray-le-Monial (S. & L.), France. 
Frank G. Gibson, Malvern, Ohio. 
A. C. Harrison, 1791 Lanier Place, Apt. 42, Washington, D.C. Junior Scientist, Bureau 
of Standards. 
Gustav Hoppe, Belgrad, Terarije 14, Jugoslavia. 
Gordon C. Keith, Secretary, Canadian National Clayworkers Association, 51 Welling 
ton St., Toronto, Ont., Canada (Honorary Member). 
Charles E. Miller, Darlington Brick & Mining Co., Darlington, Beaver Co., Pa 
David W. Miller, Ironton Fire Brick Co., Ironton, Ohio. Ceramist. 
Lemon Parker, Parker-Russell Mfg. Co., St. Louis, Mo. 
Colin Presswood, General Refractories Co., Ltd., 28 Blonk St., Sheffield, England 
Hugo Wilisch, Konigswinter, Rhine, Germany. 
CORPORATION 
Central of Georgia Railway Co., Savannah, Ga. J. M. Mallory, General Industrial Agt. 


Membership Workers’ Record 


Personal Corporation 
C. E. Bales 1 
G. A. Bole 1 
C. F. Geiger l 
R. F. Geller l 
F. G. Jackson l 
George Simcoe l 
F. C. Woodside l 


Office 6 
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ACTIVITIES OF THE ‘SOCIETY 


MISS SHEERER RETURNS FROM PARIS 


Miss Mary G. Sheerer, Chairman of the Art Division, has returned from Paris 
where she attended the International Exposition of Modern Decorative and Industrial 
Arts. Miss Sheerer was appointed as a delegate by Herbert Hoover, Secretary of 
Commerce of the United States. A report of this Exposition follows below. 


PERSONAL NOTES OF MEMBERS 


A. I. Andrews, who has for the past year been Professor of Ceramic Engineering 
at Alfred University, has accepted a position at the University of Illinois as Assistant 
Professor of Ceramic Engineering. Previous to his association with Alfred University 
Dr. Andrews was employed at the Ceramic Station of the U. S. Bureau of Mines, his 
chief investigation being on dolomite refractories. 

Dr. Andrews received his B.S. and M.S. in chemistry at the University of 
Wisconsin and Ph.D. at Ohio State University in 1924. 


VISIT OF THE DELEGATION OF AMERICAN LUXURY INDUS- 
TRIES TO THE INTERNATIONAL EXPOSITION OF 
MODERN DECORATIVE AND INDUSTRIAL 
ARTS, PARIS 1925 


By Mary G. SHEERER 


As a member of this delegation it is my pleasure to send an account of this important 


visit to Paris to the Art Division of the AMERICAN CERAMIC SOCIETY. 

A Commission of four men, with Charles R. Richards as Director, was appointed 
by Herbert Hoover, United States Secretary of Commerce, to visit and report on the 
Exposition. 

The Commission sent out notices to this effect urging the industries and craft 
societies to send delegates to assist with the report. There were about 125 delegates, 
including interior decorators, furniture and other household manufacturers, textile, 
wrought iron, stained glass designers and makers, architects and representatives from 
arts and crafts societies. 

Wishing, as Chairman of the Art Division, to get more in touch with the industries 
and feeling sure that Paris and its Exposition had a message for us in America, I went 
over to attend the meetings of the Commission and to visit the Exposition with them. 

Mrs. Adelaide Robineau was another representative of the pottery craft and Mr. 
Holmes of the Lenox Belleek was one of the four Commissioners. 

The objective of the Commission may best be given by quoting from the program 
arranged by the French and American committees. 

As presented by L. P. Sézille, a leading architect of Paris and the Exposition and a 
member of the French Committee of Entertainment, the object was: 

“1. To acquaint the delegates of the United States of America with the extent of 
the French effort as applied to all branches of modern decorative art. 

“2. To arouse interest on the part of the delegates in our modern creations with a 
view to achieving practical commercial results between the United States and France. 

“To attain this end a program should be drawn up embodying a dual selection: 
first, a selection of aesthetic order, grouping purely beautiful works; second, a selection 
conforming with American psychology. 
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“As a matter of fact due account should be taken of: 

“1. The infatuation of Americans for classical works established by tradition. 

“2. The normal reaction of connoisseurs of exclusively antique art who will merci- 
lessly draw attention to the defects of certain modern works. 

“3. The visitors’ difficulty in adapting themselves to certain formulas with which 
the French are already familiar, whereas we are not. 

‘The initial effort should, therefore, be directed toward convincing the American 
deiegates of the fact that, side by side, with works whose commonplace or eccentric 
character has been purposely exaggerated, there exist productions which are so well 
balanced that they may rank with time-honored works of antique style which, on their 
part, form the selection made by taste and time from efforts comparable to those of our 
epoch. 

“(It would have been desirable in this connection to have found it possible to in- 
troduce the delegation into the homes of some famous collectors who, side by side with 
catalogued works of art, have made place for a few fine examples of the work of modern 
decorators; but the time allowed does not appear sufficient to enable this plan to be 
considered. ) 

“‘In the limited time (13 visits of an average of two hours) which the delegation can 
devote to this study, ‘courses and lectures’ cannot be contemplated. The works them- 
selves, without any preparations, must win the cause. 

“For this very reason the program must confine itself to such modern products as 
are sufficiently near classical forms to be understood and accepted. 

“Later on, if we are fortunate enough to win this ‘first lap,’ a time will come when 
our American friends may take an interest as we do in all vanguard efforts without our 
having to fear a failure which at this time would be detrimental to the interests of 
France.” 

In detail the general program reads: 

1. Visits to the Exposition of decorative art 
2. Visits to decorators’ plants and showrooms 

3. Visits to the schools and manufactories 

4. Visits to public institutions and industrial and private buildings 

Constituting a cycle which will demonstrate 

1. The development of modern production on the part of artists and manufac- 
turers. 

2. The organization of a system of tuition preparing the continuity of the ten- 
dency toward modernization. 

3. The adaptation of new formulas to the requirements of modern life 

Division of time: five visits to the Exposition; eight visits elsewhere. 

Besides this comprehensive program, there were numerous receptions, luncheons, 
banquets and gala occasions given by the French Government, the Commissioner 
General of the Exposition, the Baron and Baroness Rothschild and the beautiful féte 
at Versailles. 

The first visit to the Exposition included the ceramics and glassware of the luxury 
industries, details of which I shall give in another article. 

Another visit was to the French Artisan Pavillion, which was largely devoted to 
the group of artist-craftsmen who lead the way in advancing the taste of the times, and 
whose work is reflected and made popular by the manufacturers. 

The earthenware, stoneware, porcelains and glassware of the French artisans, to- 
gether with similar work by the Danish, Swedish and English in the Grand Palais, was 
the pulse of the ceramic household arts to me. 

It is among the artisans that we must look for fresh impulse and for an individual 
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expression of art in one medium or another. When their influence has been sufficiently 
felt by the schools, it is reflected by the manufacturer and the taste of the public is ad- 
vanced. Parenthetically, let me say, that I hope the next step on the part of the mu- 
seums will be to encourage the artisan by special exhibitions of his work as a few mu- 
seums are now doing for the manufacturers. Both the manufacturer and the artisan 
reach our home life at every turn and are a powerful factor in making or marring our 
sense of beauty. 

Simplicity of form and decoration characterize the best work at the Exposition, 
with quality of surface whether stoneware or glazed pieces, a prominent feature. 

Some of the newest table ware made to harmonize with the modern furniture is of 
a cream white, with flowers cut and modeled in the wet clay without any change of color. 
A set of this kind was very effective on a table and sideboard of Chinese red lacquer 
and ivory knobs and harmonized with the straight lines of the furniture. 

I shall have another detailed article of some of the ceramic household arts at the 
Exposition. 


NOTES AND NEWS 
NEW RULING IN A. A. A. S. 


On account of the recent affiliation of the American Ceramic Society with the 
American Association for the Advancement of Science, all members of the Society who 
are not already members of the Association are now entitled to the special privilege of 
becoming members of the Association without paying the usual five-dollar entrance fee. 
This privilege has been extended till January 1, 1926, when it will automatically come 
to an end. Information about the American Association and sample copies of its 
journals may be secured from the office of the Permanent Secretary of the Association 
in the Smithsonian Institution Building, Washington, D. C. 


BIBLIOGRAPHY OF BIBLIOGRAPHIES 
On Chemistry and Chemical Technology 1900-1924 


In a Bulletin compiled by Clarence J. West and D. D. Berolzheimer for the Re- 
search Information Service of the National Research Council are 308 pages of listings 
of bibliographies on chemistry and chemical technology. To prepare a bibliography 
of bibliographies of this size was a task so large there is no reason to wonder why it is 
not more exhaustive. The authors deserve unstinted praise. They have given chem- 
ists and chemical technologists a reference library which no ceramist can afford to be 
without. 

Quoting in part their introduction: ‘As a rule bibliographies are not issued as 
separate publications but are found as footnotes or appendices to books and to articles 
in the various scientific publications. Although a few of these lists may be located 
through abstract journals or through the bibliographical entries on the Library of 
Congress cards, most of them are not to be discovered by consulting the ordinary 
sources of information available to the research worker.”’ 

This bibliography is divided into five parts, (1) list of general bibliographies, (2) list 
of general abstract journals and year books, (3) partial lists of collective serials, (4) bib- 
liographies on special subjects, and(5) list of personal bibliographies 
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The bibliographies of special interest to ceramists cover (1) abrasives, (2) aluminum 
compounds among them the silicates, (3) bauxite, (4) bentonite, (5) boracic acid, 
borax and borates, (6) brick, (7) calcium and calcium compounds, (8) calorimetry, 
(9) carbides, (10) cement, (11) ceramics, (12) chromium, (13) clay, (14) coal, (15) cobalt, 
(16) colloids, (17) color and colorimetry, (18) copper, (19) corundum, (20) dental 
cements, (21) dolomite, (22) drying, (23) enamels, (24) feldspars, (25) fluorspar, (26) 
glass, (27) glass sands, (28) gypsum, (29) electric insulation, (30) iron and iron com- 
pounds, (31) kaolin, (32) Kieselguhr, (33) lead and lead compounds, (34) leucite, (35) 
magnesium and magnesium compounds, (36) manganese and manganese compounds, 
(37) mica, (38) minerals and mineralogy, (39) nickel and nickel compounds, (40) phos- 
phates, (41) plasticity, (42) porcelain, (43) potash and potash compounds, (44) quartz, 
(45) refractories, (46) rutile, (47) sand lime brick, (48) selenium and selenium com- 
pounds, (49) silica and silicates, (50) silicon, (51) sodium and sodium compounds, 
(52) thermo properties, (53) tin, (54) titanium, (55) viscosity, (56) zeolites, (57) zinc 
and zine compounds, (58) zirconium. 

Price $2.50. Orders accompanied by remittance should be addressed to Publica- 
tion Office, National Research Council, Washington, D. C.—EpiTor. 


NEW CERAMIC ENGINEERING COURSES OFFERED BY 
CORRESPONDENCE 


North Carolina State College, Raleigh, announces that a sufficient number of 
students have registered in the following correspondence courses in Ceramic Engi- 
neering to make them immediately available. 

Cer. E.—102 Physical Geology. Fee $5.00 
Cer. E.—103A Occurrence and Properties of Clays. Fee $7.50 
Cer. E.—208D Pyrometry. Fee $2.50 

The course in Physical Geology is a beginning course in Geology designed to 

prepare a student for the study of clays. The course includes several lectures on His- 


torical and Economic Geology. 

The course in Occurrence and Properties of Clays gives the student a complete set 
of lectures on this subject, a knowledge of which is so essential for the proper under- 
standing of the various clay working processes. 

The course in Pyrometry is probably the most complete set of lectures on the 
subject of Thermometry and Pyrometry that has ever been offered. Every phase of 
these subjects from the invention of the first thermometer to the modern pyrometer 
installations of the present day is completely covered. This course will be found of 
great value to all those deaiing with temperature control, whether connected with 
the ceramic or other industries using heat processes. 

It is the intention of Professor A. F. Greaves-Walker to prepare additional courses 
as fast as the demand is presented. Eventually it is anticipated that practically the 
entire ceramic field will be covered. 

Bulletin will be sent upon request. 


CALENDAR OF CONVENTIONS 


Organization Date Place 
Am. Assn. Advancement of Science Dec. 28-Jan. 2 Kansas City, Mo 
AMERICAN CERAMIC SOCIETY 
(Annual Meeting) Feb. 8-13, 1926 Atlanta, Ga. 


(Fall Meeting) Oct. 1, 1925 New York City 
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Organization Date Place 

Am. Electrochemical Society Sept. 24-26, 1925 Chattanooga, Tenn. 
Am. Engineering Council Jan., 1926 
Am. Foundrymen’s Association Oct. 5-9, 1925 Syracuse, N. Y. 
Am. Gas Association Oct. 12-16, 1925 Atlantic City, N. J. 
Am. Inst. of Min. and Met. Engineers Aug. 31—Sept. 5, 1925 Salt Lake City, Utah 
Am. Soc. of Mechanical Engineers Nov. 30—Dec. 3, 1925 New York City 
Am. Zinc Institute April 27-28, 1926 St. Louis, Mo 
Assn. Iron and Steel Elec. Engineers Sept., 1925 Philadelphia, Pa. 
Coal Mining Institute of America Dec. 9-11, 1925 Pittsburgh, Pa. 
Common Brick Manufacturers Assn. Feb. 22-26, 1926 New Orleans, La. 
Mining and Met. Society of America Jan. 12, 1925 New York City 
Natl. Association of Manufacturers Oct. 26-28, 1925 St. Louis, Mo. 
Natl. Brick Manufacturers Assn. Nov. 2-7, 1925 St. Louis, Mo. 
Natl. Exposition of Power and Mechani- 

cal Engineers Nov. 30—Dec. 5, 1925 New York City 
Natl. Exposition of Chem. Industries Sept. 28—Oct. 3, 1925 New York City 
Natl. Paving Brick Mfrs. Assn. Jan., 1926 
Natl. Safety Council Sept. 28—Oct. 2, 1925 Cleveland, O. 
Optical Society of America Oct., 1925 Ithaca, N. Y. 
Sand-Lime Brick Association Feb. 9-15, 1926 New Orleans, La. 
Natl. Society for Vocational Education Dec. 3-5, 1925 Cleveland, Ohio 
Natl. Exposition of Coal Mining Ma- 

chinery Dec. 2-5, 1925 Cincinnati, O. 
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Harshaw, Fuller & Goodwin Co. 
Paper Makers Importing Co., (Inc.) 
United Clay Mines Corp. 


Clay (Enamel) 
Edgar Brothers Co. 
Paper Makers Importing Co. 
Metal & Thermit Corp. 
United Clay Mines Corp. 
Vitro Mfg. Co. 


Clay (Fire) 
Edgar Brothers Co. 
Paper Makers Importing Co., (Inc.) 
Potters Supply Co. 
United Clay Mines Corp. 


Clay (Potters) ? 
Paper Makers Importing Co. 
United Clay Mines Corp. 


Clay (Sagger) 
Edgar Brothers Co. 
Paper Makers Importing Co., (Inc.) 
Potters Supply Co. 
United Clay Mines Corp. 


Clay Cleaning Machinery 
Lancaster Iron Works, Inc. 


(When writing to advertisers, please mention the JOURNAL) 
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AMERICAN 


CERAMIC SOCIETY 


Headquarters 


In this new, modern, completely 
equipped wire cloth factory, we carry 
arge quantities of wire cloth in stock: 
all sizes of wire; all meshes; all lengths; 
all widths; and in all metals for which 
there is a demand. 

Newark Wire Cloth is made for 


every service from such malleable 


Our new factory in 
Newark, N. J., on 
Verona Ave. Devoted 
exclusively to the 
manufacture of high 
grade wire cloth 


for Wire Cloth 


metals as: aluminum, brass, copper, 
bronze, phosphor bronze, nickel, steel, 
gold, silver, platinum, nichrome, mone! 
metal, and special alloys. 

Accuracy and uniformity are the 
chief characteristics that distinguish 
Newark Wire Cloth. It is made with 


great care and precision. 


Start TODAY te USe@, Newark Wire 


Trade 


Mark Af, 


Cloth Co., 


355-369 Verona Ave., 
NEWARK, N. J. 


Branch Office: 
66 Hamilton St., Cambridge, Mass. 


THREE ELEPHANT BORAX 


99.5% Pure 


We also make Boric Acid, guaranteed 99.5°% pure 
Write us for specifications and price 


AMERICAN TRONA CORPORATION 


NEW YORK CITY 


WOOLWORTH BLDG. 


Quality 


Uniformity 


Service 


LUSTERLITE ENAMELS 


Manufacturers 


FURNACES - - 


SPEED FORKS - - 


ENAMELS 


Complete Enamel Shop 
Supplies & Equipment 
STOCK CARRIED 


Chicago Vitreous Enamel Product Company 
1407-47 S, 55th Court, Cicero, Ill., U. S. A. 


(When writing to advertisers, please mention the JOURNAL) 
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Clay Handling Machinery 
Hadfield-Penfield Steel Co. 
Mueller Machine Co., Inc. 


Clay Miners 
Edgar Brothers Co. 
Paper Makers Importing Co., (Inc.) 
United Clay Mines Corp. 


Clay Storage Systems 
Lancaster Iron Works, Inc. 


Clay (Wad) 
Paper Makers Importing Co., (Inc). 
Potters Supply Co. 
United Clay Mines Corp. 


Clay (Wall Tile) 
Paper Makers Importing Co., (Inc). 
United Clay Mines Corp. 


Clay Washing Machinery 
Mueller Machine Co., Inc. 


Clay Working Machinery 
Hadfield-Penfield Steel Co. 
Mueller Machine Co., Inc. 


Cloth (wire) 
Newark Wire Cloth Co. 


Coal-( Bituminous) 
Seaboard Fuel Corp 


Colors 
Drakenfeld and Co., B. F. 
Harshaw, Fuller and Goodwin Co. 
Innis, Speiden & Co. 
Roessler and Hasslacher Chemical Co. 
Vitro Mfg. Co. 


Conditioning Machinery 
Philadelphia Drying Machinery Co. 
Proctor & Schwartz, Inc. 


Cones (Filter) 
Norton Co. 


Conical Mills 
Hardinge Co. 


Controllers 
General Electric Co. 


Conveyors (Belt) (Cable) 
Lancaster Iron Works, Inc. 


Conveyors (Clay, Sand, Brick, etc.) 
Hadfield-Penfield Steel Co. 
Philadelphia Drying Machinery Co. 
Mueller Machine Co., Inc. 


Controllers, (Automatic Temperatures) 
Brown Instrument Co, 
Engelhard, Charles, Inc. 
Leeds & Northrup Co. 


Cores (Alundum Furnace) 
Norton Co. 


Cornwall Stone 
Harshaw, Fuller & Goodwin Co. 
Pennsylvania Pulverizing Co. 


Crucibles (Filter- Melting-Ignition) 
Norton Co. 
Potters Supply Co. 


Crushers 
Chambers Brothers Co. 
Hadfield-Penfield Steel Co. 
Hardinge Co. 
Lancaster Iron Works, Inc. 
Mueller Machine Co., Inc. 


D 


Decorating Supplies 
Caulkins & Co., H. J. 
Drakenfeld and Co., B. F. 
Harshaw, Fuller and Goodwin Co. 
Roessler and Hasslacher Chemical Co. 
Vitro Mfg. Co 


Decorating Kilns 
Caulkins & Co., H. J. 
Holcroft & Co. 


Dental Furnaces 
Caulkins & Co., H. J. 


Discs (Alundum-Porous-Filter) 
Norton Co, 


Dishes (Alundum-Filtering-Ignition) 
Norton Co. 


Disintegrators 
Chambers Brothers Co 
Hadfield-Penfield Steel Co. 
Lancaster Iron Works, Inc. 
Mueller Machine Co., Inc. 


Dolomite 
Innis, Speiden & Co. 


Dryers (China Ware—Porcelain) 
Philadelphia Drying Machinery Co. 
Proctor and Schwartz, Inc. 


Dryers (Steam Pipe Rack) 
Lancaster Iron Works, Inc. 


Drying Machinery 
Philadelphia Drying Machinery Co 
Proctor and Schwartz, Inc 


E 


Electrical Instruments 
Brown Instrument Co, 
Engelhard, Charles, Inc. 
Leeds & Northrup Co. 


Electric Co: Meters (Recorders) 
Brown Instrument Co. 
Engelhard, Chas., Inc. 


Electrical Porcelain Machinery 
Mueller Machine Co., Inc 


Enameling Equipment, Complete 
Chicago Vitreous Enamel Product Co 
Ferro Eramel Supply Co. 
The Porcelain Enamel & Mfg. Co. 


(When writing to advertisers, please mention the JOURNAL) 
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HE complete line of Brown NEW De- 
d sign Recording Pyrometers is ready 

Single Record Duplex, Multiple Record, 
Multiple Duplex and Control Models which 
incorporate the accuracy and durabiliy which 
have always characterized Brown Pyrom- 
eters and add new convenience, accessibility 
and remarkable simplicity. 


A few of the exclusive features are in the 
panel on the left. These and others are 


fully described in Bulletin 1-13. 
ean . Write for a copy Use Coupon. 


Address—The Brown Insirument Com- 
— pany, 4505 Wayne Avenue, Philadelphia, 
Pa., or one of our district offices in New 
York, Boston, Pittsburgh, Detroit, 
Chicago, Tulsa, Birmingham, Houston, | 
San Francisco, Los Angeles, Paso, |} | 
Salt Lake City, and Montreal. 


| 
Bulletin 1-13 
Brown NEW DESIGN 
| Recording Pyrometers 
| 
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Enaineling Furnaces 
Caulkins & Co., H. J 
Chicago Vitreous Kname!l Product Co. 
Combustion Utilities Corp. 
Ferro Enamel Supply Co. 
General Electric Co 
Holcroft & Co. 
Surface Combustion Co, 
The Carborundum Co. 
(Carboradiant) 
The Porcelain Enamel & Mfx. Co 
U. S. Smelting Furnace Co 
Vitro Mfg. Co. 


Enameling Furnaces (Electric) 
General Electric Co. 


Enameling Muffies 
Parker-Russell Mining & Mfy. Co. 
The Carborundum Co. 
(Carbofrax) 


Enameling, Practical Service 
Chicago Vitreous Enamel Product Co 
Ferro Enamel Supply Co. 
The Porcelain Enamel & Mfg. Co 
Vitro Mfg. Co. 


Enamels, Porcelain 
Chicago Vitreous Euamel Product Co. 
Ferro Knamel Supply Co. 
The Porcelain Knamel & Mfg. Co. 
Vitro Mfg. Co 


Engineering Service 
Chambers brothers Co. 
Hadtield-Pentield Steel Co. 
Tefft, Forrest 


Equipment (Porcelain Enameling) 
Chicago Vitreous Enamel Product Co 
The Porcelain Enamel & Mfg. Co 


Extruding Machines (Lab. Use) 
Chambers Brothers Co 


Feldspar 
Drakenfeld and Co., 3. F 
Eureka Flint & Spar Co. 
Harshaw, Fuller and Goodwin Co. 
Innis, Speiden & Co. (Jsco) 
Maine Feldspar Co 
Pennsylvania Pulverizing Co. 
Roessier & Hassiacher Cluemical Co 


Filtering Machinery 
Muelier Machine Co., Inc 


Fire Brick 
Parker-Russell Mining & Mfg. Co. 
The Carborundum Co 


Flint 
Eureka Flint & Spar Co 
Harshaw, Fuller & Goodwin Co 
Innis, Speiden & Co. (Carrara) 
National Silica Co 
Pennsyivania Puiverizing Co 


Frit 
Ferro Enamel Supply Co 
Porcelain Enamel & Supply Cu. 
Vitro Mfg Co. 


Fuel 
Seaboard Fuel Corp. 


Furnaces 
Caulkins & Co., H. J. 
Chicayo Vitreous Enamel Product Co. 
Ferro Knamel Supply Co. 
Holcroft & Co, 
Parker-Russell Mining & Mfg. Co. 
The Carborundum Co. (Carboradiani) 
The Porcelain Enamel & Mfg. Co. 
The Surface Combustion Co. 
U.S. Smelting Furnace Co. 


Furnaces (Electrical) 
Engelhard, Chas., Inc. 
General Llectric Co. 
Holcroft & Co. 


G 


Glazes and Enamels 
Chicago Vitreous Enamel Product Co. 
Ferro Knamel Supply Co. ~* 
Harshaw, Fuller and Goodwin Co. 
Roessler and Hasslacher Chemical Co. 
The Porcelain Enamel & Mfg. Co. 
Vitro Mfg. Co. 


Granulators 
Lancaster Iron Works, Inc. 


Gold 
Drakenfeld, and Co., B, F. 
Harshaw, Fuller and Goodwin Co. 
Roessler and Hasslacher Chemical Co. 
Vitro Mfg. Co. 


H 


Hearths 
The Carborundum Co, 
(Carbofrax heat treating) 


Hygrometers (Electric) 
Engelhard, Chas., Inc. 


I 


Impervite (Refractory and Hard Porcelain) 
Engelhard, Charles, Inc. 


Infusorial Earth 
Innis, Speiden & Co. 


Iron (Enameling) 
American Rolling Mill Co. 
The Mansfield Sheet & Tin Plate Co 
United Alloy Steel Corp. 


When writin 1dverlisers, please mention the JOURNAL) 
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Uniformity in Enameling Sheets 


Reduces Culls 


Uniformity, chemically and 
physically, in sheets for enamel- 
ing is the primary requisite in 
the reduction of culls. ARMCO 
Ingot Iron has these important 


INGOT characteristics. 
ROy ARMCO Ingot Iron Enameling 


The Purest Iron Made sheets are degasified. The enam- 


“Make Comparative Analyses” eler can do his finished work 
without fear of warping, or 
blistering. 


Ww 4 The surface of ARMCO Ingot 

Iron Enameling Sheetsis velvety. 
The base metal grips and retains 
the enamel coating. 


ingot Iron 


By using this iron, enamelers 
have reduced culls to a mini- 
mum. For uniform results, year 
after year, ARMCO Ingot Iron 
has no equal. 


ASK FOR A SAMPLE OF ENAMELING STOCK 


THE AMERICAN ROLLING MILL CO., 


To prove to you the economy MIDDLETOWN, OHIO 
of UsNg ARMCO Ingot Iron Please send us a sample of ARMCO Ingot Iron 
Sheets we offer a generous Enameling Stock. 


sample. You will be im- 
pressed by the saving you can eee 


THE AMERICAN ROLLING MILLCO. 
(Export) 


Cable Address — ARMCO, Middletown 


(American Ceramic Journal—Sept., 1925) 
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Jiggers 
Hadfield-Penfield Steel Co. 
Mueller Machine Co., Inc. 


K 


Kaolin 
Edgar Plastic Kaolin Co, 
Harshaw, Fuller and Goodwin Co. 
Roessler & Hasslacher Chemical Co. 
United Clay Mines Corp. 


Kilns (china, decorating) 
Caulkins & Co., H. J 
Holcroft & Co. 


Kiln Castings 
Lancaster Iron Works, Inc. 


Kryolith 
Harshaw, Fuller & Goodwin Co 
Pennsyivania Salt Mfg. Co 


Lehrs (Electric) 
General Elec. Co. 


Linings (Furnace-Refractory Block-Refrac- 


tory Plate, Brick and Tile) 
Norton Co. 
The Carborundum Co. 


Magnesite 
Harshaw, Fuller & Goodwin Co. 
Innis, Speiden & Co. 


Manganese 
Harshaw, Fuller & Goodwin Co. 
Hy-Grade Manganese Co. 


Metals (Porcelain Enameling) 
American Rolling Mill Co. 


The Mansfield Sheet & Tin Plate Co. 


United Alloy Steel Corp. 


Mills (See under Ball Mills) 
(See under Pebble Mills) 


Minerals 
Drakenfeld and Co., B. F. 
Harshaw, Fuller and Goodwin Co. 
Roessler and Hasslacher Chemical Co 
Vitro Mfg. Co. 


Mixing Machines 
Chambers Brothers Co. 


Moulds (Brick) 
Lancaster Iron Works, Inc. 


Muffies (Furnace) 
Norton Co. 
The Carborundum Co. (Carbofrax) 


Muriatic Acid 
Harshaw, Fuller and Goodwin Co. 
Pennsylvania Salt Mfg. Co. 
Roessler and Hasslacher Chemical Co. 


N 


Nitrates (Cobalt, Sodium) 
Harshaw, Fuller & Goodwin Co 
Innis, Speiden & Co. 


O 


Oil Burners 
Best, W. N. Corp. 


Opacifiers 
Harshaw, Fuller & Goodwin Co 
Titanium Alloy Mfg. Co. 


Operators (Coal) 
Seaboard Fuel Corp. 


Oxides 
Drakenfeld and Co., B. F 
Harshaw, Fuller and Goodwin Co 
Innis, Speiden & Co. 
Metal & Thermit Corp. 
Paper Makers Importing Co., (luc 
Pennsylvania Salt Mfg. Co. 
Roessler and Hasslacher Chemica! Co 
Titanium Alloy Mfg. Co. 
Vitro Mfg Co. 


Pans (Wet and Dry) 
Chambers Brothers Co. 
Hadfield-Penfield Steel Co. 
Mueller Machine Co., Inc. 


Pebble Mills 
Hadfield-Penfield Steel Co. 
Hardinge Co. 
Mueller Machine Co., Inc. 


Pins 
Potters Supply Co. 


Placing Sand 
Pennsylvania Pulverizing Co. 
National Silica Co. 
United Clay Mines Corp. 


Plate Feeders 
Chambers Brothers Co. 
Hadfield-Penfield Steel Co. 


Plates (Filter) 
Norton Co. 


Porcelain Enameling Service, Practical 
Chicago Vitreous Enamel Product Co. 
Ferro Enamel Supply Co. 

The Porcelain Enamel & Mfg. Co. 
Vitro Mfg. Co. 


Porcelain Enamels 
Chicago Vitreous Enamel Product Co 
The Porcelain Enamel & Mfg. Co, 
Vitro Mfg. Co. 


Potash (Carbonate) 
Innis, Speiden & Co. 


Pottery Machinery 
Hadfield-Penfield Steel Co, 
Mueller Machine Co., Inc, 


(When wriling to advertisers, please mention the JOURNAL) 
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The Ultimate Opacifier 


A Zirconium Oxide so constituted 
physically and chemically that it 


Makes Enamels and Glazes 


WHITE 


Enameled Products of all types are today 
being produced on a large scale by using 


OPAX exclusively. 


respect as to Opacity 


Standard in every 
and Whiteness 


PLUS 


Certainty that the opacity will 
stay “put”, even with overfiring. 
It cannot be reduced. 


Certainty of glossy and brilliant 
surfaces. Zirconium compounds 
have an extremely high index of 
refraction. 


Certainty that no one can consider 
this oxide poisonous. It is utterly 
inert. 


Certainty that this pigment will 
be the same from shipment to ship- 
ment. It is produced under care- 
ful laboratory control. 


Certainty of price and delivery. 
Produced entirely from Florida ore 
and not subject to wide market 
fluctuations. 


Certainty that it will lower your 
costs. 


NO RADICAL CHANGES IN PRESENT PRACTICE NECESSARY 


The Titanium Alloy Manufacturing Company 


CERAMIC MATERIALS DEPARTMENT 
R. D. LANDRUM, General Manager 


6007 Euclid Avenue, - 


- Cleveland, Ohio 


(When writing to advertisers, please mention the JOURNAL) 
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Pug Mills 
Chambers Brothers Co 
Hadfield-Pentield Steel Co, 
Lancaster Iron Works, Inc. 
Mueller Machine Co., Inc, 


Pulverizing Machinery 
Hadfield- Penfield Steel Co 
Hardinge Co. 

Mueller Machine Co., Inc. 


Pulverizing Mills 
Hadfield-Penfield Steel Co. 
Hardinge Co. 

Mueller Machine Co., Inc. 


Pumps 
Mueller Machine Co., Inc 


Pyrometers (Indicating) 
Brown Instrument Co. 
Engelhard, Charles, Inc. 
Leeds & Northrup Co 


Pyrometers (Recording) 
Brown Instrument Co. 
Engelhard, Charles, Inc 
Leeds & Northrup Co 


Pyrometer (Switches) 
Brown Instrument Co. 
Engelhard, Chas., Inc 
Leeds & Northrup Co. 


Pyrometer Tubes (Refractory and Hard 
Porcelain) 
Brown Instrument Co. 
Engelhard, Charles, Inc. 
Leeds & Northrup Co. 
McDanel Refractory Porcelain Co. 
Montgomery Porcelain Products Co 


R 


Recording Instruments 
Brown Instrument Co. 
Engelhard, Charles, Inc. 
Leeds & Northrup Co 


Recuperators 
The Surface Combustion Co 


Refractories 
The Carborundum Co. 
Norton Co 
United Clay Mines Corp 


Refractory Materials 
Parker-Russell Mining & Mig. Co 
United Clay Mines Corp 


Regulators (Automatic Temperatures 
Brown Instrument Co, 
Engelhard. Charles, Inc 
Leeds & Northrup Co. 


S 


Saggers 
The Carborundum Co. 
Norton Company 
Potters Supply Co. 


Sagger Presses 
Chambers Brothers Co. 
Hadfield-Penfield Steel Co. 
Mueller Machine Co., Inc. 
Watson-Stillman Co. 


Screens 
Newark Wire Cloth Co 


Selenite of Sodium 
Drakenfeld and Co. B. F 
Harshaw, Fuller & Goodwin Co 
Vitro Mfg. Co 


Shippers (Coal) 
Seaboard Fuel Corp. 


Silica Brick 
Parker-Russell Mining & Mfg. Co 


Silex Lining 
Hardinge Co, 


Sillimanite (Synthetic) 
Norton Co. 


Slabs (Furnace) 
Norton Co. 


Smelters 
Chicago Vitreous Enamel Product Co 
Ferro Enamel Supply Co. 
Parker-Russell Mining & Mfg. Co 
The Surface Combustion Co. 
U. S. Smelting Furnace Co. 


Soda Ash 
Harshaw, Fuller & Goodwin Co 
Innis, Speiden & Co. 


Sodium Antimonate 
Harshaw, Fuller & Goodwin Co 
Metal & Thermit Corporation 
Vitro Mfg. Co. 


Sodium Fluoride 
Harshaw, Fuller & Goodwin Co 
Innis, Speiden & Co. 


Spar 
Eureka Flint and Spar Co 
Harshaw, Fuller & Goodwin Co 
Maine Feldspar Co. 
Pennsylvania Pulverizing Co 


Spurs 
Potters Supply Co 


Stacks 
Lancaster Iron Works, Inc 


Stilts 
Potters Supply Co 


Sulphuric Acid 
Drakenfeld and Co., B, F. 
Harshaw, Fuller and Goodwin Co 
Pennsylvania Salt Mfg. Co. 
Roessler and Hasslacher Chemical Co 


When writing to advertisers, please mention the JOURNAL) 
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Founded 1869 


| B. F. DRAKENFELD & CO. INC. 


, 50 Murray Street, New York 


Manufacturers 


OXIDE OF CHROME 
GREEN 


Special for Glassmakers and Potters 
Guaranteed over 99% Pure 


Contains no Free Sulphur nor Sulphides 


Write for samples of Light and Dark Shades 
and Copies of Analyses 


(When writing to advertisers, please mention the JOURNAL) 
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McDanel Refractory Porcelain Co. 
Montgomery Porcelain Products Co 
Tachometers Tubes (Pyrometer) 
Brown Instrument Co. Brown Instrument Co. 
Talc Engelhard Charles, Inc. 


Leeds & Northrup Co. 


Harshaw, Fuller & Goodwin Co. “ 
McDanel Refractory Porcelain Co. 
Innis, Speiden & Co. Montgomery Porcelain Products Co. 
Tanks 
Lancaster Iron Works, Inc. V 
Temperature Instruments (Measuring) Vacuum Pumps 
Brown Instrument Co. Mueller Machine Co., Inc. 
Engelhard, Charles, Inc, 
Leeds & Northrup Co. W 
Thermocouples Wet Enamel! 
Engelhard, Chas., Inc. Chicago Vitreous Eriamel Product Co, 
Leeds & Northrup Co. The Porcelain Enamel & Mfg. Co. 
Ferro Enamel Supply Co. 
Thermometers (Electric Resistance) Vitro Mfg. Co. 
Brown Instrument Co Whiting 
Engelhard, Charles, Inc. Drakenfeld and Co., B. F. 
Leeds & Northrup Co. Harshaw, Fuller and Goodwin Co. 
— Innis, Speiden & Co. 
Extraction) and Hassiacher Chemical Co. 
indin rums 
Tile Machinery (Floor and Wall) pe oe me Iron Works, Inc. 
Mueller Machine Co., Inc Witherite 
Tin Oxide Harshaw, Fuller & Goodwin Co. 
Harshaw, Fuller & Goodwin Co. Innis, Speiden & Co. 
Metal & Thermit Corp. 
Titanium Z 
Titanium Alloy Mfg. Co. Zirconia 
Tubes (Insulating) Titanium Alloy Mfg. Co. 
Engelhard, Chas., Inc. Vitro Mfg. Co. 


GREENLAND KRYOLITH 
NATRONA HYDRATE and OXIDE ALUMINA 


PENNSYLVANIA SALT MANUFACTURING COMPANY 


Executive Offices: Works: Philadelphia and Natrona, Pa, Representatives: 
Philadelphia, Pa. Wyandotte and Menominee, Mich. New York Chicago 
Pittsburgh St. Louis 


Always as represented! 


EDGAR CLAYS 


No matter when you buy our clays you will always find | 
them running uniform and of a very high quality. 
They are always as represented 
EDGAR BROTHERS CO. 
EDGAR PLASTIC KAOLIN CO. LAKE COUNTY CLAY CO. 
METUCHEN, N. J. 


(When writing to advertisers, please mention the JOURNAL) 
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How much would better 


refractories save for you? 


THESE BULLETINS 
WILL INTEREST 
YOU 


Each of these bulletins 
is a treatise on the 
Central of Georgia's 
extensive research 
work on Georgia Clays 
and Kaolins. They 
contain no elaboration 

just the real facts of 
the superiority of 
Georgia Clays and 
other valuable infor- 
mation for those seri- 
ously interested’ in 
their exploitation or 
use Write for any 
one of them, or all if 
you wish 


The utwization 
of Georgia Clays 
for refractories 


Directory of Commer 
cial Minerals in 
Georgia and Alabama 
along Central of Georgia 
Railway 


Washing Tests of 
Georgia Clays 


Georgia Clays for Paper 
Fillers. 


Georgia Clays for Rub 
ber Fillers 


Use of Sedimentary 
Kaolins of Georgia in 
Whiteware 


Kaolin and Refractory 
Clay Deposits in Wi 
kinson Co., Ga 


Utilisation of Georgia 
Kaolins for Refra 


tortes 


Uistribution of Kaolin 
and bauxite of the 
Coastal Plain of 
Georgia 


J. M. Mallory 
Gen’l1. Industrial Agent 


FTER all, no matter how modern and expensive 

A your electric furnace or similar furnace equipment 

may be, its economical and efficient operation 

is dependent to no sma!l degree upon its refractory linings 

The best of present day refractories take their toll from 

profitable production as a result of production losses 
through the need of frequent refractory replacements 


In one steel plant 
alone, it is estimated 
this loss reaches the 
staggering sum ofl 
$2,000,000 annually 
It is also estimated 
that better refrac 
tories would save at 
least $500,000 of this 
tremendous annual 
loss GEORGIA 
KAOLIN REFRAC 
TORIES will prob 
ably effect that sav 
ing in this plant in 
the near future 


Brick made from Georgia Kaolin, remored 
from an electric furnace door ai the end of the 
62nd heat. Particularly notice thai there is no 
henetration of slag 


Tests of refractory brick made from Georgia Kaolin have proven 
from 29 to 220 per cent better than silica and special fire clay brick 
for use in electric furnaces and 266 per cent better in open-hearth 
furnace ladles. Its value in open-hearth furnaces has not yet been 
fully determined, but if results of tests here stated are any indication 
of the possibilities, Georgia Kaolin brick will give equally as efficient 
service as an open-hearth refractory. 


Consider the saving, the greater service from Georgia Kaolin Re- 
fractories, can effect in your plant. See that your future refractory 
material is made from Georgia Kaolin. 


The use of Georgia Kaolin for refractory brick is a comparatively 
new development. There is abundant opportunity to establish a 
large and prosperous industry here. Many desirable undeveloped 
properties are available. The Central of Georgia Railway has made 
a careful survey of many deposits in this territory and is in position 
to furnish valuable suggestions to those interested. 


American Ceramic Society Annual Convention, 
Atlanta, February 8-13, 1926 


Central of Georgia Railway 


233 West Broad St. 


(When writing to advertisers, please mention the JOURNAL) 
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GLASS ENAMELS POTTERY 
HEAVY CLAY PRODUCTS 
REFRACTORIES 


and their fabrication, receive the most 


publicity through the Journal. 


If you manufacture anything, for use in 
these various lines of ceramic activity, 
the place to advertise it is in the Journal, 
as itis the most widely read ceramic 
publication on such subjects in the 


country. 


Let’s have that advertisement right now 
for the NEXT Number of the Journal. 
You can’tafford not to have your message 
in these issues which go to press on the 
25th of each month. a 


Advertising Department 


American Ceramic Society 
Lord Hall, O.S.U. Columbus, Ohio 


(When writing to advertisers, please mention the JOURNAL) 
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The Revelation Kilns 


OIL or GAS 
Pottery Kilns, China and Glass 


Special No. 6—Pottery 


Decorating Kilns, 
Furnaces, 
High Heat Furnaces. 


tion Kiln. 


Enameling 


Dental and other 


Thousands choose the Revela- 


Those who have used the Rev- 
elation Kiln longest are its 
most enthusiastic admirers. 


H. J. CAULKINS & CO. 


AMERICAN STATE BANK BUILDING 


State and Griswold Sts., 


DETROIT, MICH. 


CLAY MACHINERY! 


SAGGER ROOM 


Grog Pans 
Pug Mills 
Sagger Presses 
Wad Mills 


Grog Screens 


PRESS ROOM 


Tile Presses 
Faience Presses 
Porcelain Presses 
Dies & Equipment 


THE MUELLER MACHINE CO. 


TRENTON, N. J. 


SLIP HOUSE 


Blungers 
Agitators 
Lawns 
Pumps 

Filter Presses 


GREEN ROOM 
Jiggers 

Pull Downs 
Cleaning Wheels 
Batting Machines 


GRINDING ROOM 
Clay Crackers 


Pulverizers 
Cage Grinders 
Dust Screens 


Pebble Mills 


GLAZE ROOM 


Glaze Mills 
Agitators 
Lawns 
Pumps 


(When writing to advertisers, please mention the JOURNAL) 


fl 


AMERICAN CERAMIC SOCIETY 


CLASSIFIED ADVERSISING 


Everyone is Happy 
This Month, 
So We Are Going on 
A 
Vacation 


LET’S KNOW YOUR WANTS NOW 
FOR THE NEXT ISSUE 


The Journal of the Society of Glass Technology 


A quarterly Journal containing original papers and abstracts 
of papers covering the whole field of Glass Technology. 


ANNUAL SUBSCRIPTIONS TO SOCIETY (Including Journal) 


Ordinary Members... $ 7.00 
Price per Number to non-Membefs..........sccececcesccceceesecesesssesesecens $ 2.50 
Price per volume (unbound) to non-Memberfs.........eeceeseeeseceteeteeseeeees $ 9.00 


Forms of application for membership may be obtained from the American Treasurer of th 
Society, Mr Wm. M. Clark, Ph.B., Nela Park, Cleveland, Ohio. 

Address orders and inquiries to: The Secretary, Society of Glass Technology, The 
University, Sheffield, gland. 
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COAL FACTS 


INHERENT QUALITY 


Coal, like most other [things, is 
either Good, Poor or Indifferent 
in Quality. 


SEABOARD KILN COALS 
are ALWAYS GOOD; they 
possess INHERENT QUAL- 
ITY, because they come from 
High Grade Mines, and are 
low in Ash, Sulphur and Vola- 
tile, of High Fusion Point, and 
Non-Clinkering. 


bay 


KILN COAL IS KNOWN BY 
THE COMPANY IT KEEPS. 


Why not write us for particulars 
and a list of the well known Ceramic 
Plants and potteries, who have 
used, and are now using— 


west 
Ae 
an 


We 


KS 


— 


SEABOARD KILN COALS 


SS 


South Broad St. & =] Broadway 
Philadelphia \ New York City 


(When writing to advertisers, please mention the JOURNAL) 
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THE PARKER RUSSELL CO. 


ST. LOUIS 


BUILDERS OF 
RO-MACK Enameling Furnaces 
HIGH TEMPERATURE FURNACES 
For all Purposes 


HIGH GRADE REFRACTORIES 


«2? 


Pyrometer Tubes—Protection Tubes—Combustion Tubes 
McDanel Refractory Porcelain Company 
Beaver Falls, Pennsylvania 


UNUSUAL - SHAPES OUR SPECIALTY - 


TRace maaan 


HIGH GRADE 


CLAYS 


OF EVERY KIND—FOR EVERY PURPOSE 
UNITED CLAY MINES CORPORATION TRENTON, N. J. 


Continuous Tunnel Kilns 
Vitreous Enameling Furnaces 
HOLCROFT & CO. 


6545 Epworth Blvd., Detroit, Mich. 


ALUNDUM MUFFLES 


Alundum is a high grade refractory, which will stand up extraordinarily 
long. It's more economical. It also ‘‘stays set” and will not grow. Write us 
for prices on complete muffles and tile. 


FERRO ENAMEL SUPPLY COMPANY Cleveland, Ohio 


| USE “HY-GRADE” MANGANESE 


for surface and body coloring. We pay special attention to our 
200 mesh powder that will not ‘Cat Eye”’ in glazes. 


We mine and very carefully prepare every pound of our own 
product. 


HY-GRADE MANGANESE COMPANY, Inc. 
WOODSTOCK, VIRGINIA. 


(When writing to advertisers, please mention the JOURNAL) 
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If you want pyrometer protection tube satisfaction 


SE 
Montgomery Hard Porcelain Pyrometer Tubes 


All Sizes and Lengths for either Platinum or Base Metal 
ouples 
The Best Liked and Most Largely Used 
Protection Tubes on the Market today 


If the manufacturer of your pyrometer equipment cannot supply 


you, write us direct. TRADE MARK 
MONTGOMERY PORCELAIN PRODUCTS CO. 
FRANKLIN, OHIO, U. S. A. 10-22 


Brick Making Machines 


Crushers Grinders Mixers 
Automatic Cutters 


Chambers Bros. Co. 
Philadelphia Pa. 


WATSON- STILLMAN SAGGER PRESSES 
MAKE BETTER SAGGERS 


at 


LOWER COST 


These Machines press 
saggers from solid wads 
ofclay. Our sagger dies 
have no joints to work 
loose or open under pres- 
sure, this insures a hom- 
ogeneous product and 
reduces to a minimum 
the losses in firing. 


Write for Balletins 
and fall information 


The Watson-Stillman Co. 


Showing a 50 Ton Sagger Press 
Outfit Complete equipped with 28 DEY STREET, NEW YORK 
dies for making Elliptical Sagger. Chicago, McCormick Building 


Philadelphia, Widener Bldg. 


(When writing to advertisers, please mention the JOURNAL) 
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VITROZIRCON 


The Ideal Opacifier 


ENAMELS_ .- - | Enameling 
METALLIC OXIDES 


Pottery 


PREPARED COLORS | industries 


GOLD PREPARATIONS] For the 
VITREOUS COLORS Decorator 


VITRO MANUFACTURING CO., PITTSBURGH, PA. 


MAINE FELDSPAR COMPANY 
Grinders of 
Mt. Apatite Spar 
Mills Main Office 
Auburn and Topsham, Maine Brunswick, Maine 


Sales Agents 
Charles M. Fransheim Co., Wheeling, W. Va. 


| 
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W. N. BEST 


Oil Burners 


The BEST Since 1890 


Write for catalogs and list of 
users in the Ceramic field 


W. N. BEST Corporation 
11 Broadway New York City 


JOURNAL OF THE 


“Over a Century of Service and Progress” 


South Dakota 


FELDSPAR 


An extremely high-grade 
Potash Spar ground in 
our own mills under 
constant and thorough 
chemical control. 


Capacity up to 300 Tons Daily 
We solicit your inquiries 


INNIS, SPEIDEN & CO., Inc. 


Importers, Manufacturers, Exporters 
46 CLIFF STREET NEW YORK 
Branches: 


BOSTON PHILADELPHIA CHICAGO 
CLEVELAND GLOVERSVILLE 


PENNSYLVANIA PULVERIZING CO. 


LEWISTOWN, PENNA. 


Pure Canadian Potash Feldspar 


Potters Flint 


Placing Sand 


SALES OFFICE 
323 Fourth Avenue 
Pittsburgh, Pa. 


= 
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THE 
CERAMIC 
INDUSTRY’S 


The best Asset of the Ceramic Industry 
is quality of product and quality of prod- 
uct is largely dependent on properly 
prepared Materials. The American Wet 
Grinding Pan does its work thoroughly, 
quickly and cheaply. This is an unus- 
ually well built, dependable unit. Long 
on service. Light on power. Ask for 
Bulletin. 


We build a complete line of machin- 
ery for Ceramic needs. 


The Hadfield-Penfield Steel Co. 
BUCYRUS, OHIO 


ENGELHARD PYROMETERS 
for 
— TUNNEL KILNS— 


Engelhard Pyrometers have many exclusive features that 
make them desirable for tunnel kilns, and they have been 
applied to almost every type of tunnel kiln. 


A notable installation is on the Dressler Kiln at the Ford 

Motor Co’s glass plant at Glassmere, Pa., which is used for 
pot heating for plate glass manufacture. 


(When writing to advertisers, please mention the JOURNAL) 
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PROFESSIONAL 
DIRECTORY 


CERAMIC 
BREVITIES 


LOUIS G. ROBINSON LABORATORIES 


Consulting Ceramists 
for the 
Enamel and Silicate Industry 


Chemical Analyses 
Raw Materials and Products 


31 E. Fourth St. 


Cincinnati, O. 


THE SHARP-SCHURTZ COMPANY 
Chemists for the Ceramic Industry 
We have fully equipped laboratories at 
Lancaster, Ohio, U. S. A. 


KARL LANGENBECK 


Consulting Ceramic Engineer 
1625 Hobart St., N. W., 
Competent men for responsible 


positions in the clay 
industries, available. 


Washington, D. C. 


Chemical Analyses of 
Ceramic Materials 


W. W. WILKINS 
LEWIS INSTITUTE 
1951 W. Madison St., 


Chicago, 


THE FERRO ENAMEL 
SUPPLY COMPANY an- 
nounces the addition of Robert 
Roadhouse to their Service Staff. 
Mr. Roadhouse for many years 
had charge of the enameling de- 
partment of the Benjamin Elec- 
tric plant at Des Plaines, III. 


THE FERRO ENAMEL 
SUPPLY COMPANY of Cleve- 
land, Ohio is installing a Bonnot 
Overhead Charging Fork and 
Double Unloader in the enamel- 
ing plant of the Malleable Iron 
Range Company, Beaver Dam, 
Wisconsin. 


(When writing to advertisers, please mention the JOURNAL) 
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Itisn’t what you pay, but what you 
get for your money that counts. 


Final Inspection of 
Toncan Enameling Sheets 


Irrespective of price it is the low cost of Ton- 
can that makes it the most economical enamel- 
ing base. 

This low cost is a result of a substantially 
higher percentage of perfect pieces, a reduc- 
tion of profit wasting culls. 

The surface of Toncan is smooth, clean and 
free from scale, grease and dirt. It does not 
warp in the fusing operation. 


Toncan is free from gas, blow-holes and lami 
nations. It does not blister. 

Toncan is stiffer at fusing temperature than 
ordinary iron. It does not sag between burn- 


AN ing points. 
ONCAN > If you have never used Toncan, a trial of this 


METAL 


TONCAN 


carefully made iron will give you a new slant 

on enameling profits. 

UNITED ALLOY STEEL CORPORATION 
CANTON, OHIO 


New York Chicago San Francisco 

Syracuse Detroit Indianapolis 

Cleveland Pittsburgh Portland 
Philadelphia 


ENAMELING SHEETS 


(When writing to advertisers, mention please the JOURNAL) 
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uable 
y clay working 
ll handle two OF 


{ clay at a time 
stall- 


This granulator is a val 


asset to an) 
plant. It wi 
three cars 0 at a 
and quickly earns its in : 
ation cost through savings 1} 
labor and repairs. 


Write for full particulars today. 


WHY YOU NEED THIS 
HEAVY DUTY GRANULATOR 


Breaking up heavy lumps of clay sub- 
jects your clay working machinery to 
brutal punishment. The Lancaster 
Heavy Duty Granulator is designed 
to bear the brunt of this punishment 
and so protect your investment in 
auxiliary machinery. 

This is a machine of tremendous 
strength and sturdiness. It breaks to 
fine particles the lumps of clay in the 
dry state, thoroughly mixes the clay 
to a uniform mass, and automatically 
feeds it to your additional clay pre- 
paring equipment. 


Let Lancaster Engineers help solve your 
clay preparing problem. 


YY 


After an exhaustive study of the requirements of the Enameling 


Industry we are producing: 


WABIK METAL 
SPECIAL VITREOUS ENAMELING 
SHEETS 


Unlike ordinary steel sheets, warping and blistering is reduced 
to a minimum, thus increasing the Enameler’s output and profit. 


Many of the leading plants now recognize ‘‘WABIK METAL” 
as the supreme stock for that beautiful permanent lustre which 
is so essential in Table Tops, Stove Parts, Refrigerator Parts, 


Signs, etc. 


THE MANSFIELD SHEET & TIN PLATE CO. 
MANSFIELD, OHIO 


(When writing to advertisers, please mention the JOURNAL) 
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We Manufacture— We Sell— 
PINS BALL CLAY 
STILTS SAGGER CLAY 
THIMBLES WAD CLAY 
SPURS GROUND FIRE CLAY 
SAGGERS BITSTONE 
CRUCIBLES FIRE BRICK 
TILE for Decorating kilns IMPORTED PARIS WHITE 


THE POTTERS SUPPLY COMPANY 
EAST LIVERPOOL, OHIO 


The National Silica Co. 


OREGON, ILL. 


Producers and Pulverizers of 


FLINT 


exclusively for 


Pottery Purposes 


99.97% Pure Silica 140 Silk Lawn Test 


(When writing to advertisers, please mention the JOURNAL) 
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Fifty Per Cent More Production 
on Half the Fuel 


HAT’S the record of a Carboradiant Furnace at the 
Prizer-Painter Stove Co. at Reading, Pa., in burning cast 
iron and steel stove parts. 

With the old type furnace they averaged 101 gallons of fuel 

er hour. 

The Carboradiant Furnace uses but 5.4 gallons per hour and 
has jumped their production fifty per cent. 

The Carboradiant Furnace heats by radiation. Perfect com- 
bustion takes place in two chambers of Carbofrax—the Carbo- 
rundum refractory —placed one at each side of the furnace. 

Because of the remarkable heat conductivity of Carbofrax the 
heat is quickly radiated to the working chamber—a clean, con- 
stant heat flow that is uniform from door to back wall. 

The Carboradiant Furnace always insures better burned ware, 
increased production and fuel economy. 


| Our Sales Engineering Department will gladly discuss this furnace with you | 


THE CARBORADIANT FURNACE 


HEATS BY RADIATION 


THE CARBORUNDUM COMPANY, PertH Ampoy, N. J. 


REFRACTORY DIVISION 


(When writing to advertisers, please mention the JOURNAL) 
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| ENGLISH AND DOMESTIC 


QUALITY 


POTTING 


CLAYS 


| Paper Makers Importing Co., Inc. | 
EASTON PENNA. 
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Absolute Temperature Control 
Improves Quality 


An experimental electric lehr with a connected 
load of 125 Kw. was put in operation at the 
Illinois Pacific Glass Co. in 1921. Today, its 
factory is completely equipped with electric 
lehrs, and the results are revolutionary. 


Positive temperature control within narrow limits 
throughout the annealing cycle is the key to the 
success of electric heat in this case. High thermal 
economy, ease of distribution and the elimination 
of breakage and rejects are incidental advantages. 


In this plant you find elec- 
tric heat being used because 


it is cleaner and under The fact that the customers insist upon 
pens nampa electrically annealed bottles proves their better 

‘ flexibility, or some other ualit 

feature. General Electric q y- 
has pioneered in the devel- 
opment of electric heat, Let Maintenance cost of the electric lehr has been 

- ngineers stu your 
, heating problems. A a negligible—$50 for 3 \ years cn the first lehr. 
ENERAL ELECTRIC COMPANY, SCHENECTADY, N. .. SALES OFFICES IN ALL LARGE CITIES 


(When writing to advertisers, please mention the JOURNAL) 
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Guard Your Profits 


with “Hurricane” Machinery 


Progressive concerns are interested in machinery that produces 
highest quality goods at largest profits. “HURRICANE” Ma- 
chinery has stood this test for over a third of a century. 


Si li . Simplicity of construction prevents costly delays 
imp icity for repairs. Reliability of output assures con- 
tinuous, profitable operation. 


Reputation reputation throughout the Textile Industry. 


“HURRICANE” Machinery. A Quality Prod- 
uct producing a Quality Output. 


Send for our complete listing of Ceramic Dryers 


THE PHILADELPHIA DRYING 
MACHINERY COMPANY 


Ceramic Drying Machinery 


Philadelphia, 


Stokley Street above 
Pa. 


Westmoreland 


Canadian Agents: aeé ying Ly New England Agency: 
Whitehead, Emmans, Ltd. e,; Hurricane Engineering Co. 
Montreal Ya 53 State St., Boston, Mass. 


(When writing to advertisers, please mention the JOURNAL) 


26 
518) 
} 
= 
— 
G 
= aa 
= 
=. 
a is 
+ 
4 
* 
= 
$ 
#4 2, 
ra 


Pemco porcelain enamels are not only trustworthy and dur- 
able but a great saving is possible by their use. 


They need not be sprayed on thick, to cover and are burned 
at a lower temperature than other enamels. - 


Their low burning temperature prevents warping, saves fuel 
and lengthens the life of the furnace. 


Figure these savings over the period of a year, considering 
that Pemco porcelain enamels are unexcelled for their bril- 


liancy and durability. 


Then write Pemco for proof of the above statements. 
There's no obligation whatever. 


The Porcelain Egeaset & Mfg. Co. 


BALTIMORE MARYLAND 
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M& T 
TIN OXIDE 


| 
| 
is preferred by foremost firms throughout the 
country, making terra cotta, faience, tiles, sanitary 
pottery and art pottery. 
A uniform product, free from impurities, and 
with unexcelled covering power. | 
We welcome inquiries, and will gladly send 
samples for test purposes. 


Exclusive Agents for 


Johnson-Porter Enamel Clays 


By giving exceptionally good results in floating 
enamel these clays are rapidly supplanting 
foreign enamel clays. 


METAL & THERMIT CORPORATION 


Ceramic Department 120 Broadway 
Homer F. Staley, Mgr. New York 
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SERVICE 


CERAMISTS 
CHEMICALS 
MINERALS & OXIDES 


LIQUID BRIGHT GOLD 
AND 
GOLD AND SILVER PREPARATIONS 


COLORS 


ENAMELS, 
UNDERGLAZE, OVERGLAZE 
MAJOLICA, FLUX, MATT, 
BODIES & OXIDES, GLASS, 

LIQUID LUSTRE 


THE’. 
ROESSLER & HASSLACHER 


CHEMICAL CO. 
NEW YORK 


Entered as second- ciate iat matter July 15, 1918, at the Post Office at Easton, Pa. 
under the Act of March 8, 1879. 
Acceptance for mailing at special rate of postage provided for in Section 1103, 
Act of October 2, 1917, authorized August 16, 1918. 
(Copyright "025, American Ceramic Society) 
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AMERICAN CERAMIC SOCIETY 


DIRECTORY 


of Ceramic Raw Materials, 


Supplies and Equipment 


N° expense has been spared by the Society to make 
this, its second Directory of ceramic equipment 
and materials, as complete as possible. The first Direc- 
tory was issued as a war help. Its scope was purposely 
limited. 


Incomplete as this second Directory is, we believe it 
merits publishing at once. The demand for it is in- 
creasing. ‘The time and page space required to make a 
ceramic directory complete would be out of proportion 
to the present essential needs. Completeness will no 
doubt be approached in later editions. 


The listings in this edition are from questionnaires. 
We wish to acknowledge the codperation given by the 
State Geologists from whom considerable information 
was obtained. 


In many cases it was found advisable to list items 
under two or three headings but in all cases the pro- 
ducers or manufacturers were listed under the more 
commonly known terms. 


Throughout this first edition will be found the adver- 
tisements of numerous companies—all of whom will 
gladly assist you in any problems within their province. 


We wish to acknowledge the assistance of L. E. 
Geyer throughout the compiling and the preparation for 
printing of this Directory. 


COMMITTEE ON GEOLOGICAL SURVEY 


S. L. GALPIN H. RIEs 
ROBERT JONES W. G. WORCESTER 
HEWITT WILSON 
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Chemicals and Raw Materials 


ABRASIVES Use this side of page for your memos 
(See Grain) 


ACIDS 
(Ceramic Specialists) 
Drakenfeld, B. F. & Co. 
General Chemical Co 
*Hanovia Chemical & Mfg. Co. 
Harshaw, Fuller & Goodwin Co 
Pennsylvania Salt Mfg. Co 
*Roessler & Hasslacher Chemical Co. 
Stauffer Chemical Co. 


AGATE 


Foote Mineral Co., Inc. 


ALUM 


Atkins, Kroll & Co, 
Eastman Kodak Co 
Pennsylvania Salt Mfg. Co. 


ALUMINA 


Aluminum Company of America 
Baker, J. T. Chemical Co 

Harshaw, Fuller & Goodwin Co 
Pennsylvania Salt Mfg. Co 
*Roessler & Hasslacher Chemical Co. 


ALUNITE 
Vitrefrax Co. 


AMBLYGONITE 


Foote Mineral Co., Inc. 


ANDALUSITE 


Caliproducts Co 
Champion Spark Plug Co 
Foote Mineral Co., Inc. 
National Sales Corp. 


ANHYDRITE 


Centerville Gypsum Co. 


ANTIMONY 
Wiarda, John C. & Co. 


* Note their advertisement in this issue of THE CERAMIC DIRECTORY. 
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ANTIMONY OXIDE 


Braun Corp. 

Crystal, Chas. B. & Sons 
Drakenfeld, B. F. & Co 

Harshaw, Fuller & Goodwin Co 
Metal & Thermit Corp 

*Roessler & Hasslacher Chemical Co. 
*Vitro Mfg. Co. 


ANTIMONY SULPHIDE 
Drakenfeld, B. F. & Co 
*Roessler & Hasslacher Chemical Co. 
*Vitro Mfg. Co. 


APATITE 


Foote Mineral Co., Inc 
Witherbee, Sherman & Co 


ARSENIC 
Burrough, Jas. B 
Drakenfeld, B. F. & Co 
*Hanovia Chemical & Mfg. Co. 
Harshaw, Fuller & Goodwin Co 
Hill, Edward Co 
*Roessler & Hasslacher Chemical Co. 


ASBESTOS 


Philip Carey Co 


AVENTURINE FELDSPAR 
(See Feldspar) 


BADGER BLUE 
Patek Bros., Inc 


BALL CLAY 


Alberhill Coal and Clay Co 
American Encaustic Tiling Co 
Balfour Guthrie Co 

Brinkman, S. G. 

Butler, E. L. Clay Company 
Chicago Crucible Company 
Cooley Clay Company 

Coors, H. F 

Edgar Plastic Kaolin Co 
English China Ciay Sales Corp 
Enterprise White Clay Co. 
Excelsior Ball Clay Co 
Florida China Clay Co. 
*Franzheim, Chas. M. Company 
Frost, G 

*Golding Sons Co. 

Hammill and Gillespie, Inc. 
Harshaw, Fuller and Goodwin Co 


Use this side of page for your memos. 


* Note their advertisement in this issue of THE CERAMIC DIRECTORY. 
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Hickory Ball Clay Co 

Higman, John W. Company 
Johnson-Porter Clay Company, The 
Kentucky Clay Mining Co 
Kentucky Construction and Improvement 

Co. 

Knowles, Luke 

Laclede-Christy Clay Products Co 
McHose, L : 

Mandle Clay Mining Co., The 
Metal and Thermit Corporation 
Moore and Munger 

National Sales Corporation 
O'Leary, T. A. Company 

Old Hickory Clay and Tale Co 
Paducah Clay Co 
*Paper Makers Importing Co. 

Pike, L. G. 

Poole, Joshua 

Potters Supply Co 

Richardson, John, and Co, 
*Roessler & Hasslacher Chemical Co. 
*Sant, John, and Sons Co. 

Sant, Thos. H. & Son Co 

Tamms Silica Co 

Trenton Flint and Spar Co. 
*United Clay Mines Corp. 
*Vanderbilt, R. T., Co. 

Wengers, Ltd. 


BALL CLAY 
(English) 
English China Clay Sales Corp. 
*Franzheim, Chas. M. Co. 
*Golding Sons Co. 
Hammill & Gillespie, Inc 
Moore & Munger 
*Paper Makers Importing Co. 
Richardson, John, Co 
*Sant, John and Sons Co. 
Sant, Thos. H. and Son Co 
*United Clay Mines Corp. 
Wengers, Ltd. 


BARITE 


Illinois Barite Co, 
Lavino, E. J. Co 
National Sales Corp 
Product Sales Co. 
Salomon, L. A. & Son 


BARIUM CARBONATE 


Clinchfield Products Co. 
Chicago Copper & Chemical Co. 
Foote Mineral Co 
Hammill & Gillespie, Inc 
Harshaw, Fuller & Goodwin Co 
Los Angeles Chemical Co. 
Mineral Point Zinc Co. 
Yew Jersey Zinc Sales Co. 
Pitts & Laughlin Co. 
Robins, G. S., Co 
*Roessler & Hasslacher Chemical Co. 
Rollin Chemical Co. 
Rolls, H. J., Co 
Schall Color & Chemical Co. 
Suter, Eugene, & Co. 
Uhlich, Paul, & Co. 


Use this side of page for your memos 


* Note their advertisement in this issue of THE CERAMIC DIRECTORY. 


AMERICAN CERAMIC SOCIETY 


*“‘Quality’’ our motto, with 60 years’ experience for our guidance 


PIONEERS AND LARGEST DEALERS IN 


Pottery, Tile, Sanitary Porcelain 
and Glass Mfrs’ Supplies. 


Producers and Dealers in 


FELD-SPAR, Body and Glaze Spar 


FLINT, French, Rock, and Sand Flint 
CORNWALL STONE, High-Grade, Hard Purple Rock 


CLAYS 
Delaware China, No. | and No. 2 
Georgia China and Sagger Clay 


Golding Sons’ Company 


Established 1865 
Works: Trenton, N. J. Hockessin, Del. East Liverpool, Ohio 
Wilmington, Del. Butler, Ga. Erwin, Tenn. 


TS uniform high 
quality guaran- 


tees the excellence 


of your product. 


Write for our Price 


and samples today 


TH REE ELEPHANT We also make Boric Acid 


guaranteed 95.5% pure 


QO R AX AMERICAN TRONA 


CORPORATION 


CO) O.5 % PURE Woolworth Bldg., New York, N. Y. 


When wriling to adverlisers, mention THE CRRAMIC DIRECTORY 


THREE: 
ELEPHANT 
BORAX 
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S THE CERAMIC DIRECTORY OF THE 


BATHITE 
White Heat Products Co. 


BAUXITE 


*Central of Georgia Ry. (J. M. Mallory) 


Mississippi Bauxite Co 
National Sales Corp 
Pennsylvania Salt Mfg. Co 
Tennant, C. & Sons Co, 


BENTONITE 
Atkins, Kroll & Co. 
Bacon, H. W 
Bentonite Products Co. 
Forney, A. C. 
Haze, Harry S 
Homestake Mining Co 
Logan, Thos. O 
Mowrey, C. W. 
National Sales Corp 
Oywhee Chemical Co 
Robinson, Griff. 
Sly, E. M. 
Tennant, C. & Sons Co, 


BERYL 


Foote Mineral Co., Inc. 


BERYLLIUM ALUMINATE 
Foote Mineral Co., Inc. 


BIOTITE 


Foote Mineral Co., Inc. 


BISMUTH 
Baker, J. T. Chemical Co. 
Foote Mineral Co., Inc 
Mallinckrodt Chemical Works 
Powers-Weightman-Rosengarten Co 


BITSTONE 
Crystal, Chas. B. & Sons 
Eureka Flint & Spar Co 
*Franzheim, Chas. M. Company 
Hammill & Gillespie, Inc 
Maryland Quartz Co. 


Use this side of page for your memos 


* Note their advertisement in this issue of THE CERAMIC DIRECTORY 
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BOND CLAY 

Bausch, Fred E 

Bell, Fred S 

Bree, W. A 

*Central of Georgia Ry. (J. M. Mallory) 
*General Refractories Co. 
Harbison-Walker Refractories Co 
Hickory Ball Clay Co 
Johnson-Porter Clay Co 
Laclede-Christy Clay Products Co 
Mitchell Clay Manufacturing Co 
*Paper Makers Importing Co. 
*Sant, John and Sons Co. 

Sant, Thos. H. & Son Co 
*United Clay Mines Corp. 
*Vanderbilt, R. T. & Co. 


BONE ASH 
Drakenfeld, B. F., & Co 
Harshaw, Fuller & Goodwin Co 
Robins, G. S., Co 
*Roessler & Hasslacher Chemical Co. 
Wishnick-Tumpeer Co 


BORATES 
Mallinckrodt Chemical Works 


BORAX AND BORIC ACID 


*American Trona Corp. 
Bailey Drug Co 

Braun Corp 

Daigger, A. & Co. 
Drakenfeld, B. F., & Co 
Lynn, William, & Co 
Pacific Coast Borax Co 
Pfizer, Chas., & Co 
Robins, G. S., Co 
*Roessler & Hasslacher Chemical Co. 
Sterling Borax Co 
Suckow Chemical Co 
Thorkildsen-Mather Co 
Union Borax Co 
Wiarda, John C., & Co 
Wishnick-Tumpeer Co 


BRUCITE 
Northwest Magnesite Co. 


BUFF CLAY 
Butler, E. L. Clay Co. 


CADMIUM ORANGE 
*Vitro Mfg. Co. 


Use this side of page for your memos 


* Note their advertisement in this issue of (THE CERAMIC DIRECTORY. 
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THE JOHN SANT & SONS CO. 


EAST LIVERPOOL, OHIO 


Miners - - Shippers -- Dealers 


Pulverized Georgia Kaolin. 


North Carolina Feldspar. 


TENNESSEE PENNSYLVANIA 
Ball, Saggar & Wad Clay Refractory Saggar Clay 


Satisfactory Service and Material Guaranteed 


Your Inquiries Solicited 


Quality Uniformity Service 
LUSTERLITE ENAMELS 
Manufacturers 
FURNACES -- SPEED FORKS -- ENAMELS 


Complete Enamel Shop 
Supplies & Equipment 


STOCK CARRIED 


Chicago Vitreous Enamel Product Co. 


1407-47 S. 55th Court, 
Cicero, Ill., U.S.A. 


When writing to adverlisers, mention THE CERAMIC DIRECTORY 


CADMIUM SULPHATE 
Drakenfeld, B. F., & Co. 
Harshaw, Fuller & Goodwin Co 
*Roessler & Hasslacher Chemical Co. 


CADMIUM SULPHIDE 
Drakenfeld, B. F., & Co. 
Harshaw, Fuller & Goodwin Co 
Ransome, C. E. & Co 


*Roessler & Hasslacher Chemical Co. 


*Vitro Mfg. Co. 
Wengers, Ltd 


CALCITE 
International Lime Co 
National Sales Corp. 
Orcas Lime Co 
Roche Harbor Lime Co 


CALCIUM CARBONATE 
*Franzheim, Chas. M., Co. 


Harshaw, Fuller & Goodwin Co 
Katzenbach & Bullock Co 


*Roessler & Hasslacher Chemical Co. 


Robins, G. S., Co 
Taintor Co., The 


CALCIUM FLUORIDE 
(See also Fluorite) 


Atkins, Kroll & Co. 
Foote Mineral Co., Inc. 
Lavino, E. J. Co 
National Sales Corp 


CALCOTHAR 


Harshaw, Fuller & Goodwin Co 


CARBORUNDUM 
(See Silicon Carbide) 


CARNITITE 


Foote Mineral Co., Inc. 


CELESTITE 


Foote Mineral Co., Inc. 


CERIUM HYDRATE 
Lindsay Light Co. 


AMERICAN CERAMIC SOCIETY 


Use this side of page for your memos 


* Note their advertisement in this issue of THE CERAMIC DIRECTORY. 
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UNITED CLAY MINES 


CORPORATION 


Miners of 
HIGH GRADE CLAYS 


OF EVERY KIND—FOR EVERY PURPOSE 


TRENTON, N. J. 


Florida China Clay 
New Jersey Fire Clays 
Maryland Bond Clay 
Georgia Washed Kaolin 
Penna. & Georgia Sagger Kaolins 
English China & Ball Clays 
Etc. Etc. 


WAREHOUSE STOCK OF ALL KINDS OF CLAY 
CARRIED IN TRENTON & EAST LIVERPOOL 


We can make quick shipment 
at all times, of 100 Ibs. or 100 tons. 


When writing to advertisers, mention TH E.CERAMIC DIRECTORY 
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CERIUM HYDRATED OXIDE Use this side of page for your memos. 
Welsbach Co. 


CERIUM NITRATE 
Welsbach Co. 


CERIUM OXIDE 
Welsbach Co | 


CHALCEDONY 
(Agate) 
Foote Mineral Co., Inc, 


CHINA CLAY 

American Encaustic Tiling Co. 
American Grinding Co 
Balfour-Guthrie Co 

Cawood, Richard L., Co 

*Central of Georgia Ry. (J. M. Mallory) 
Coors, H. F. 

Edgar Plastic Kaolin Co 

English China Clay Sales Corp 
Florida China Clay Corporation 
*Franzheim, Chas. M. Company 
*Golding Sons Company, The 

Hammill and Gillespie, Inc 

Harris Clay Co., The 

Harshaw, Fuller & Goodwin Co 
Higman, J. W. Company | 
Moore & Munger 

National Sales Corp | 
Newark China Clay Corp 
*Paper Makers Importing Co. 

Poole, Joshua | 
Richardson, John, Company 
*Roessler & Hasslacher Chemical Co. 
*Sant, John, & Sons Company 

Sant, Thos, H. & Son Co 

Smith, Norman G., & Co., Inc 
*United Clay Mines Corp. 
*Vanderbilt, R. T. Co. 

Vermont Kaolin Co 

Wengers, Ltd. 


CHINA CLAY } 
(English) 
English China Clay Sales Corp 
*Franzheim, Chas. M. Co. 
*Golding Sons Co. 
Hammil! & Gillespie, Inc 
Moore & Munger | 
*Paper Makers Importing Co. 
Richardson, John, Co. 
*Sant, John and Sons Co. 
Sant, Thos. H. and Son Co 
*United Clay Mines Corp. 
Wengers, Ltd 


CHLORITE 
Pennsylvania Salt Mfg. Co. { 


* Note their advertisement in this issue of THE CERAMIC DIRECTORY. 
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Area of Clay Bele 225 
miles long and from 20 
to 50 miles in width. 


GEORGIA 


CALE 


Many of the deposits can 
be worked with little or 
no industriel haulage 


In fifteen counties in the Coastal 
Plain, all contiguous to the Central 
of Georgia Railway, there are abun- 
dant deposits of clays to meet the 
requirements of any particular 
industry. 

The cost of mining is exceptionally 
small—because the overburden is 
comparatively light and the thick- 
ness of the clays permit the use of 
steam shovels. 

These clays are now being used 
largely in the manufacture of paper, 
cloth, textile, oil cloth, paint, rubber, 
wall plaster, pottery, floor and wall 
tile, porcelain, sanitary ware. 
Literature describing the deposits 
and reports giving the results of 
research work are available to those 
interested. 


GEORGIA KAOLIN AND REFRACTORY CLAY 


Deposits range from ten to forty feet 
in thickness and extend over an area 
of two hundred and_ twenty-five 
miles long and from twenty to fifty 
miles wide constituting the largest 
clay belt in Eastern United States. 
Many choice properties are still 
awaiting development. To those 
interested, the Central of Georgia 
Railway will gladly lend every 
assistance in the selection of suit- 
able locations. 

The Central of Georgia Railway co- 
operating with the U.S. Bureau of 
Mines has made a thorough survey of 
the deposits of the Coastal Plain and 
has conducted laboratory and plant 
tests to determine the commercial 
values of the various clays found 
throughout this region. 


Write for These Bulletins: 


Directory of Commercial Use of Sedimentary 
Minerals in Georgia and Kaolins of Georgia in 
Alabama along Central Whilewares 
of Georgia Railway. — 

- Kaolin and Refractory 
Clay Deposits in Wil- 
kinson Co., Ga. 


Refractory Posstbililies 
of Some Georgia Clays 


Washing Tests of Georgia Utilization of Georgia 


Clays Kaolins in the manufa 
Georgia Clays for Paper ture of Face Brick 
Villers — 
Fil Distribution of Kaolin 
Georgia Clays for Rubher and Bauxite of the Coas! 
‘tller al Plain of Georgia 


Central of Georgia Railway 


J. M. MALLORY, 


General Industrial Agent 


233 West Broad St. 
Savannah, Ga. 


When wriling lo adverlisers, mention THE CERAMIC DIRECTORY 
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CHROMATE OF IRON | Use this side of page for your memos 
American Encaustic Tiling Co 
Harshaw, Fuller & Goodwin Co 

*Roessler & Hasslacher Chemical Co. 


CHROMITE 
Chrome Ore, Etc.) 
Foote Mineral Co., Inc. 

*General Refractories Co. 
Harbison-Walker Refractories Co 
Lavino, E. J. Co 
National Sales Corp. 


CHROMIUM OXIDE 
Cawood, Richard L. Co 
Drakenfeld, B. F., & Co 
Harshaw, Fuller & Goodwin Co. 
National Sales Corp 
| *Roessler & Hasslacher Chemical Co. 


COBALT 
(Carbonate—Nitrate) 
Drakenfeld, B. F. & Co. 


COBALT OXIDE 

Central Scientific Co 

Drakenfeld, B. F. & Co 

*Ferro Enamel Supply Co., The 

Harshaw, Fuller & Goodwin Co. 

Los Angeles Chemical Co 

*Roessler & Hasslacher Chemical Co. 

Wengers, Ltd 


COBALT PHOSPHATE 
Drakenfeld, B. F. & Co 
*Roessler & Hasslacher Chemical Co. 


COBALT SULPHATE 
*Roessler & Hasslacher Chemical Co. 


COLORED CLAYS 
Penn Tile Works Co., Inc. 


COLORED OXIDES 


Cawood, Richard L. Co 
Drakenfeld, B. F. & Co. 

*Ferro Enamel Supply Co., The 
Harshaw, Fuller & Goodwin Co 
Hommel, 0. Co 
Metal & Thermit Corp 
Mine & Smelter Supply Co. 


* Note their advertisement in this issue of THE CERAMIC DIRECTORY. 
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‘“Hanovia Supremacy Continues”’ 


For the last twenty years it has been our aim to provide the 
American manufacturer and decorator of pottery and glass with 
decorating materials of the highest standard. To achieve this, we 
always did, and shall in the future, strictly adhere to the principle 
that only the best is good enough. 


We do not boast that our line comprises all and everything 
that the decorating shop requires, but every Hanovia product 
which is put on the market may be relied upon to be perfect, at 
least as nearly perfect as human endeavor can make it, and our 
unreserved guarantee stands behind it. We are proud to say that 
this is unanimously acknowledged by our many patrons. 


Especially is this true of the following three important 
classes of decorating materials, which are so widely used through- 
out the industry, and are today, without question, considered to 
be the leading products of their kind: 


HANOVIA LIQUID BRIGHT GOLD 
HANOVIA LIQUID BURNISH GOLD 
HANOVIA LUSTRE COLORS. 


We also make: 
LIQUID BRIGHT SILVER and PLATINUM 
BURNISH SILVER, c. p. and prepared 
LIQUID BRIGHT GREENGOLD 
LIQUID GOLD BRONZE 
LIQUID BRIGHT COPPER 
BURNISH PLATINUM 
ENAMEL or OVERGLAZE COLORS. 


The latest addition to our list 
HANOVIA BROWN GOLD ec. p. 
will make the finest Paste Gold of great covering capacity and 
high burnishing power, especially in connection with 
HANOVIA THICK OIL 
which prevents cracking or blistering. 


Please write for complete catalog and price-lists to: 


Hanovia Chemical & Manufacturing Co. 
Factory & General Offices, 
Chestnut St. & N. J. R.R. Ave., 


New York Office Newark, N. J. 
Charles Engelhard 
30 Church St 
New York, N. Y 


When wriling to advertisers, mention THE CERAMIC DIRECTORY 
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COLORING OXIDES 


Buckman & Pritchard, Inc 
*Ferro Enamel Supply Co., The 
*Hanovia Chemical & Mfg. Co. 

Hy-Grade Manganese Co. 

New Jersey Zinc Sales Co 
*Porcelain named & Mfg. Co., The 

Ramsden, C. E. & Co 
*Titanium Alloy Mfg. Co. 

*Vitro Mfg. Co. 

Wiarda, John C., & Co 


COLORS 


Buckman & Pritchard, Inc 


*Chicago Vitreous Enamel Product Co. 


Drakenfeld, B. F. & Co 
*Ferro Enamel Supply Co., The 
*Hanovia Chemical & Mfg. Co. 

Harrison & Son 

Hommel, O. Co 

Hy-Grade Manganese Co 

Lewis Institute 
New Jersey Zinc Sales Co 

Ramsden, C. E. & Co 


*Roessler & Hasslacher Chemical Co. 


*Titanium Alloy Mfg. Co. 


COLORS 

(Oxides) 
*Ferro Enamel Supply Co., The 
*Hanovia Chemical & Mfg. Co. 
Harshaw, Fuller & Goodwin Co 
Metal & Thermit Corp 
National Sales Corp 
Reusche, L. & Co 


*Roessler & Hasslacher Chemical Co. 


Wengers, Ltd. 


CORNWALL STONE 

American Encaustic Tiling Co. 

Balfour-Guthrie Co 

Eureka Flint and Spar Co 
*Franzheim, Chas. M., Co. 
*Golding Sons Company 
Hammill & Gillespie, Inc 

Harshaw, Fuller & Goodwin Co 
*Pennsylvania Pulverizing Co. 

Richardson, John & Company 


*Roessler & Hasslacher Chemical Co. 


CORUNDUM 
(Emery) 


Blue Corundum Mining Co. 
Keystone Emery Mills 
Lavino, E. J. Co. 

Smith & Ellis 


CRYOLITE 


Harshaw, Fuller & Goodwin Co. 
Import Chemical Co 

Los Angeles Chemical Co. 
Metal & Thermit Corp 
National Sales Corp 
Pennsylvania Salt Mfg. Co 


*Roessler & Hasslacher Chemical Co. 


Robins, G. S. Co 

Tennant, C. & Sons Co. 
Wiarda, John C. & Co. 
Wishnick-Tumpeer Co. 


Use this side of page for your memos 


* Note their advertisement in this issue of THE CERAMIC DIRECTORY. 
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CYANITE 


McLanahan-Watkins Co. 
Product Sales Co. 


DIAMOND 
Atkins, Kroll & Co 


DIASPORE CLAYS 


*General Refractories Co. 

Grey Brothers 

Laclede-Christy Clay Prod. Co 
Mitchell Clay Manufacturing Co 
National Sales Corp 

Wysor, D. C. 


DIATOMACEOUS EARTH 
(See also Kieselguhr) 
Adirondack Diatomaceous Earth Co 
Atkins, Kroll & Co. 
Celite Products Co 
Florida Diatomite Co 
Foote Mineral Co., Inc 
Great Western Silica Co 
National Sales Corp 
Salomon, L. A. & Son 
Western Diatomite Co 


DOLOMITE 


Abel Magnesia Co. 
Bickler Brothers 
Cedarville Lime Co 
Dearborn’'s, H. Sons 
Delta Contracting Co 
Dolese Brothers Co 
Dolomite Products Co 
Dunbar & Sullivan Dredging Co 
Eagle Point Lime Works 
Ellis Park Stone Co. 
France Stone Co 

Hurst, A. A. & Co, 
Lavino, E. J. Co 
Linwood Cement Co 
Marquette Stone Products Co 
Metronite Co 

Morris, Sam W. 
Northern Lime Co 
Ozark Stone Quarry 
Scott Quarry Co 

White Marble Lime Co 


DIRECTORY OF THE 


Use this side of page for your memos 


* Note their advertisement in this issue of THE CERAMIC DIRECTORY 
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Standard 


VITRO PRODUCTS 


ENAMELS 


Cast Iron Enamels—for stoves and ranges. 
In white and all colors. 


Steel Enamels—for sheet steel signs, kitchen 
ware, etc. 


Sanitary Enamels—for bathtubs, sinks, tables, 
etc. Dry process. 


CHEMICALS & SPECIALTIES 


Vitrozircon—The ideal opacifier. Replaces 
oxide of tin at a fraction of cost. 


Coloring Oxides—Intense and brilliant. 


Chemicals—of exceptional grade. For all 
ceramic industries. 


Your inquiries solicited 


THE VITRO MANUFACTURING CO. 


Pittsburgh, Pa. 


When wriling to advertisers, mention TH E CERAMIC DIRECTORY 
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ENAMEL CLAYS } 
Hammill & Gillespie, Inc. 
Illinois Kaolin Co 
Johnson-Porter Clay Co. 
Metal & Thermit Corp. 
*Paper Makers Importing Co. 
Pike, L. G 
*Roessler & Hasslacher Chemical Company 
Sant, Thos. H. & Son Co 
*United Clay Mines Corp. j 


Use this side of page for your memos 


ENAMELS, GLAZES, ETC. 

(Prepared) 

*Chicago Vitreous Enamel Product Co., The 

Federal Enamel Supply Co 

*Ferro Enamel Supply Co., The 

Lewis Institute 

*Porcelain Enamel & Mfg. Co. 

*Vitro Mfg. Co. 


ENAMELS AND STAINS 
Belleville Enameling & Stamping Co 
*Chicago Vitreous Enamel Product Co. 
O. Hommel Co, 
Wengers, Ltd 
*Vitro Mfg. Co. 


EPSOM SALTS 
Harshaw, Fuller & Goodwin Co 
*Roessler & Hasslacher Chemical Co. 
Van Schaack, Peter & Son 


FELDSPAR 
Adirondack Spar Mining Co 
American Encaustic Tiling Co 
American Grinding Co. 
Bedford Mining Co. 
Cawood, Richard L. Co 
Cleveland Feldspar & Products Co 
Clinchfield Products Corporation 
Cummings, J. W. Feldspar Co 
Dominion Feldspar Co. 
Erwin Feldspar Corp. 
Eureka Flint & Spar Co. 
*Franzheim, Chas. M. Co. 
Frontenac Floor & Wall Tile Co 
*Genesee Feldspar Co. 
Golding-Keene Co. 
*Golding Sons Co. 
Green Hill Mining Co 
Hammill & Gillespie, Inc 
Harshaw, Fuller & Goodwin Co, 
Howe, L. | 
Industrial Minerals Corp., Ltd. 
Innis, Speiden & Co. 
Isco Bautz Co., Inc. 
Johnson, Wm. | 


Kingman Feldspar Co 
Los Angeles Chemical Co. 
*Maine Feldspar Co., The 
Mineral Products Co 
National Sales Corp., The 


* Note their advertisement in this issue of THE CERAMIC DIRECTORY. 
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PENNSYLVANIA PULVERIZING COMPANY 


GENERAL OFFICE SALES OFFICE 
LEWISTOWN 323 FOURTH AVE., 
PENNSYLVANIA PITTSBURGH, PA. 


THE ACKNOWLEDGED STANDARD 


FLINT 
FELDSPAR 
PLACING SAND 


TO KEEP APACE WITH THE PROGRESS 
OF THE CERAMIC INDUSTRY—TWO LARGE 
MODERN GRINDING MILLS COMPLETED IN 1925. 


QUALITY UNIFORMITY SERVICE 


When writing to advertisers, mention THE CERAMIC DIRECTORY 
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Non Metallic Minerals Corp | Use this side of page for your memos 
North State Feldspar Co., The 
O’Brien & Fowler 

Onondaga Potteries Co 

Pacific Sanitary Mfg. Co 

Penland Feldspar & Kaolin Co. 

*Pennsylvania Pulverizing Co. 

Perham, A. C 

Perris Mining Co. 

Perth Feldspar & Mining Co 

Potters Mining & Milling Co 

Products Sales Co 

Ranstetter, Henry 

River Feldspar & Milling Co 

Robins, G. S. Co 
*Roessler & Hasslacher Chemical Co. 

Rock Products Co. 

*Sant, John and Sons Co. 
Sant, Thos. H. & Son Co | 
Seaboard Feldspar Co. 

Tennessee Mineral Products Co 
Trenton Flint & Spar Co 
United States Feldspar Corp 
Wengers Ltd 


FIRE AND PLASTIC FIRE CLAYS 


Allen Bros, 

Anness & Potter Fire Clay Co 
Ashland Fire Brick & Clay Co 
Bausch, Fred E. 

Big Savage Fire Brick Co. 
Bloomfield Clay Co., The 
Crescent Refractories Co. 
Denver Sewer Pipe & Clay Co. 
Dover Fire Brick Co. 

*General Refractories Co. 
Harbison-Walker Refractories Co 
International Silica Co 
Kier Fire Brick Co. 
Laclede-Christy Clay Products Co 
Massillon Stone & Fire Brick Co 
Missouri Fire Brick Co 
Mitchell Clay Mfg. Co 
Reading Fire Brick Works 

*United Clay Mines Corp. 
Western Stoneware Co 


FLINT 
(See Quartz) 


FLINT FIRE CLAYS 

Crossman Co 

Dee, Wm. E. 

Denver Fire Clay Co 

Dickey, W. S. Clay Mfg. Co. 

Dixie Fireproofing Co. 

Edgar Brothers 

Elk Fire Brick Co. 

Enterprise White Clay Co. 

Farber Fire Brick Co 

Federal Clay Prod. Co. 

Garfield Fire Clay Co. 

Gates Fire Clay Co 
*General Refractories Co. 

Grand View Fire Clay Co. 

Green, A. P. Fire Brick Co. 

Hammill & Gillespie, Inc. 
Harbison-Walker Refractories Co | 
Hayes Run Fire Brick Co. | 


* Note their advertisement in this issue of THE CERAMIC DIRECTORY. 
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The National Silica Co. 


OREGON, ILL. 


Producers and Pulverizers of 


FLINT 


exclusively for 


Pottery Purposes 


99.97°%, Pure Silica 140 Silk Lawn Test 


Genesee Canadian Feldspar 


EACH SHIPMENT IS TESTED 
IN OUR OWN LABORATORY 


MINERS AND GRINDERS OF CANADIAN SPAR SINCE 1902 


Genesee Feldspar Company, Inc. 


Successors to 
Pennsylvania Feldspar Co. 


ROCHESTER NEW YORK 


When writing to adverlisers, mention THE CERAMIC DIRECTORY 


| al 
Eliminate the Guess Work 
Use Genesee Feldspa' 
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Highlands Fire Clay Co 

Illinois Clay Products Co 

Illinois Kaolin Co 

International Ore & Smelting Co 
Kentucky Construction & Improvement Co 
Kier Fire Brick Co 
Laclede-Christy Clay Prod. Co. 
Lindsay, Geo. W 

Louisville Fire Brick Co. 
McHose, L. H. Co 

MeLain Fire Brick Co 

Missouri Fire Brick Co 

Mitchell Clay Manufacturing Co 
Moon Clay & Kaolin Co 
Moroney, John J. & Co 

Morrison Clay & Coal Mines 
New York and Pennsylvania Clay Prod. Ca 
Ostrander Fire Brick Co. 
Pegram Clay Co 

*Pennsylvania Pulverizing Co. 
Pfeiffer, C. 

Potters Supply Co 

Pueblo Clay Products Co 
Remmey, Richard C., Son Co 
*Roessler & Hasslacher Chemical Co. 
Rue Clay Co 
*Sant, John & Sons Co. 

Sant, Thos. H. & Son Co 
Savage Mountain Fire Brick Co. 
Savage Fire Brick Co 

Smith, A. F, Co., The 

St. Louis Fire Brick & Clay Co. 
Stevens, Inc 

Stockton Fire Brick Co. 

Stowe Fuller Co. 

United States Refractories Corp 
*United Clay Mines Corp. 
Valentine, M. D. & Bro 
Vermont Kaolin Corporation 
Wellsville Fire Brick Co 
Whitehead Bros. Co 


FLUORITE 


Atkins, Kroll & Co 
Foote Mineral Co., Inc. 
Lavino, E J. Co 
Salomon, L. A. & Son 
Tennant, C. Sons & Co 


FLUORSPAR 

Fairview Fluorspar Co 

Hammill & Gillespie, Inc 

Harshaw, Fuller & Goodwin Co 
Hickman, Williams & Co 

Hillside Fluorspar Mines 

Industrial Minerals Corp 

Kentucky Construction & Improvement Cx 
Kentucky Fluorspar Co 

Los Angeles Chemical Co 

National Sales Corp 

Ohio Valley Fluorspar Co 

Robins, G. S. Co 
*Roessler & Hasslacher Chemical Co. 
Rogers, Brown & Co. 

Rosiclare Lead & Fluorspar Co 

Spar Mountain Mining Co 

Standard Fluorspar Co 

Wardrop & Son 

Webber-Wood Spar Mining Co 


Use this side of page for your memos 
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FRIT Use this side of page for your memos 
*Chicago Vitreous Enamel Product Co. 
*Ferro Enamel Supply Co., The 
*Porcelain Enamel & Mfg. Co. 
Vitreous Enameling Co 


*Vitro Mfg. Co. 


FULLERS’ EARTH 
Farnsworth, R. N. 


GANISTER 
(Quartzite) 
*General Refractories Co. 
Harbison-Walker Refractories Co 
International Silica Co 
Kier Fire Brick Co 
United States Refractories Corp 


GARNET 
American Glue Co 
Barton, H. H. & Sons Co 
Foote Mineral Co., Inc 
North River Garnet Co 
Warren County Garnet Mills 


GILSONITE 
Mitchell-Rand Mfg. Co 


GLASS DECOLORIZERS 


Drakenfeld, B. F. & Co, 
Frink Decolorizer Co 
Owens Bottle Co 


GLASS 

(Powdered) 
Crystal Bldg. Products Corp 
*Ferro Enamel Supply Co., The 
Harshaw, Fuller & Goodwin Co 
*Porcelain Enamel & Mfg. Co. 
*Roessler & Hasslacher Chemical Co. 
Wiarda, John C. & Co 


GOLD and BRONZES 
*Hanovia Chemical & Mfg. Co. 
Hasburg, John W. Co 
Hommel, O. Co 
*Roessler & Hasslacher Chemical Co. 


* Note their advertisement in this issue of THE CERAMIC DIRECTORY. 
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GRAIN 
(Abrasive) 
American Emery Wheel Works 
Carborundum Co., The 
Exolon Co., The 
General Abrasive Co. 
Jackson Mill Emery Co 
Norton Co. 
Vitrified Wheel Co 
Waltham Grinding Wheel Co 


GRAPHITE 


Joseph Dixon Crucible Co. 
Pettinos Bros. 

Super Flake Graphite Co 
U. S. Graphite Co 


GRAPHITE 
(Natural and Artificial) 
Acheson Graphite Co 
Atkins, Kroll & Co 
Dixon, Jos. Crucible Co 
Hooper Graphite Co 
Import Chemical Co 


GROSS ALMERODE CLAY 
Goebel, J. & Co 


GYPSUM 


Alabastine Company 
American Gypsum Co. 
Beaver Products Co. 
Beaver Products Co., Inc 
Cardiff Gypsum Co. 
Centerville Gypsum Co 
Ebsary Gypsum Co., Inc. 
Empire Gypsum Co 
Lycoming Calcining Co 
Niagara Gypsum Co. 
Oakfield Gypsum Products Co 
Pacific Coast Gypsum Co 
Phoenix Gypsum Co. 
Salomon, L. A. & Son 
United States Gypsum Co 
Universal Gypsum Co 
Wasem Plaster Co. 


HALITE 
(Rock Salt) 
Cayuga Rock Salt Co., Inc. 
Retsof Mining Co. 
Sterling Salt Co. 


HEMATITE 
Clinton Metallic Paint Co 
Foote Mineral Co., Inc. 
Fruitland Iron Ore Co 
Mississippi Iron Co 
Stanley Doggett, Inc. 


Use this side of page for your memos. 
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American Rutile Co. 
Buckman & Pritchard, Inc. 


ILEMITE | Use this side of page for your memos 
Foote Mineral Co., Inc. 


IRON CHROMATE | 

Foote Mineral Co., Inc. 
Harshaw, Fuller & Goodwin Co. } 
*Roessler & Hasslacher Chemical Co. 


IRON OXIDE 

Clinton Metallic Iron Ore Co 
Richard Coulston Co 

Drakenfeld, B. F. & Co 
Harshaw, Fuller & Goodwin Co 
*Roessler & Hasslacher Chem. Co. 
Williams, C. K. Co 

Winters Metallic Paint Co. 


IRON SILICATE | 
Finkell, Wm. Co. 


KAOLIN 


Albion Kaolin Co. 

Butcher, L. H. Co., The 

*Central of Georgia Ry. (J. M. Mallory) 
Cherokee Mining Co 

Cummings, J. W., Feldspar Co. | 
Dill Coppage, Inc. } 
Dixie Fireproofing Co. 

Edgar Bros. Co 

Finney, Robert Spencer 

Florida China Clay Co. | 
*Golding Sons Co. 

Hammill & Gillespie, Inc. 

Harris Clay Co 

Harshaw, Fuller & Goodwin Co 

International Silica Co. 
Immaculate Kaolin Co. 

Laclede-Christy Clay Products Co | 
Lake County Clay Co. 
Maine Feldspar Co. 

Moore & Munger 

National Sales Corp 

Newark China Clay Co. 
*Paper Makers Importing Co. 
Pacific Sanitary Mfg. Co | 
Penland Feldspar & Kaolin Co 
*Roessler & Hasslacher Chemical Co. 
*Sant, John & Sons Co. 

Sant, Thos. H. & Son Co 
*United Clay Mines Corp. 
*Vanderbilt, R. T. Co. 
Vermont Kaolin Corp. 


KAOLINITE 


Foote Mineral Co., Inc. 
Salomon, L. A. & Son 


* Note their advertisement in this issue of THE CERAMIC DIRECTORY. 
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MAINE FELDSPAR COMPANY 


Grinders of 
Mt. Apatite Spar 


Mills Main Office 
Auburn and Topsham, Maine Brunswick, Maine 


Sale Agents 
Charles M. Franzheim Co., Wheeling, W. Va. 


To err is but human. No doubt there are 
mistakes between the covers of this book but 
we want your constructive criticism. It is only 
by such criticism that we can hope to make the 
next issue and succeeding issues of more value 
to you. 


A work of this kind is never finished and as 
we go to press we are receiving notices of deposits 
and concerns dealing in ceramic materials. To 
include them would only delay this issue. If 
what you want is not listed, write us and we’ll 
try to help you out. 


Advertising Department, American Ceramic Society. 
Lord Hall, O.S.U. Columbus, Ohio. 


When wriling to advertisers, mention THE CERAMIC DIRECTORY 
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Use this side of page for your memos 
KIESELGUHR 


(See Diatomaceous Earth) 


KRYOLITH 
Pennsylvania Salt Mfg. Co. 


LEAD 
(Red) 
Butcher, L. H. Co 
Eagle Picher Lead Co. 
National Lead Co 
National Lead & Oil Co 
*Roessler & Hasslacher Chemical Co. 


LEAD 
(White) 
Eagle Picher Lead Co. 
Lewis, John T. Bro. 
National Lead Co 
National Lead & Oil Co 
*Roessler & Hasslacher Chemical Co. 


LEAD CHROMATE 
Butcher, L. H. Co. 
Fuller, W. P. Co 
Los Angeles Chemical Co 
Harshaw, Fuller & Goodwin Co 
Richard, H. N. Co 
*Roessler & Hasslacher Chemical Co. 


LEAD OXIDE 
Fuller, W. P. Co 
Harshaw, Fuller & Goodwin Co 
Wetherill Bros. 


LENKONIN 
Harshaw, Fuller & Goodwin Co, 
*Roessler & Hasslacher Chemicai Co. | 


LEPIDOLITE 
Drakenfeld, B. F. & Co. 
Foote Mineral Co., Inc, 
National Sales Corp. 


LIME—LIMESTONE 
(Hydrated Lime) 

Consumers Co. 

Consumers Lime Co. | 
Herzog, John & Son 
Kelly Island Lime & Transport Co. } 
Louisville Cement Co. 
National Mortar & Supply Co. ' 
Standard Lime & Stone Co. | 
Washington Brick Lime & Sewer Pipe Co | 


* Note their advertisement in this issue of THE CERAMIC DIRECTORY. 
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LIONITE 
(Aluminous Abrasive) 
General Abrasive Co., Inc 
LITHARGE 


Eagle Picher Lead Co 

Evans Lead Co 

Harshaw, Fuller & Goodwin Co 
National Lead Co 
*Roessler & Hasslacher Chemical Co. 


LITHIUM CARBONATE 
*Roessler & Hasslacher Chemical Co. 


MAGNESITE 
Atkins, Kroll & Co 
Foote Mineral Co 
General Magnesite & Magnesia Co 
*General Refractories Co. 
Hammill & Gillespie, Inc 
Harbison-Walker Refractories Co 
Import Chemical Co 
Lavino, E. J. Co 
National Sales Corp 
Northwest Magnesite Co 
Salomon, L. A. & Son 
Scottish Canadian Magnesite Co 
Tennant, C, & Sons Co. 


MAGNESIUM CARBONATE 
Harshaw, Fuller & Goodwin Co 
Keasbey & Mattison Co 

*Roessler & Hasslacher Chemical Co. 
Van Schaack, Peter & Son 


MAGNESIUM FLUORIDE 
National Sales Corp 


MAGNESIUM OXIDE 
General Magnesite & Magnesia Co 
*General Refractories Co. 
Maltby, C.S 


MAGNETITE 


Chateaugay Ore & Iron Co 
Foote Mineral Co., Inc 

Fort Montgomery Iron Corp 
Port Henry Iron Ore Ce 
Witherbee, Sherman & Co 


MANGANESE 
Hy-Grade Manganese Co 
Lavino, E. J. Co 


* Note their advertisement in this 
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MANGANESE DIOXIDE Use this side of page for your memos 
Baker, J. T. Chemical Co. 
Butcher, L. H. Co 
Drakenfeld, B. F. & Co 
*Ferro Enamel Supply Co., The 
Ferro Manganese Co 
Harshaw, Fuller & Goodwin Co 
Hy-Grade Manganese Co 
Lavino, E. J. Co 
Robins, G. S. Co 
*Roessler & Hasslacher Chemical Co. 
*Vitro Mfg. Co. 
Wiarda, John C. & Co 


MARBLE DUST 


Hammill & Gillespie, Inc 
Patek Bros., Inc 


MODELING CLAY 
Denver Fire Clay Co 
Laclede-Christy Clay Products Co 
Lewis Institute 
Pewabic Pottery 


MONAZITE 


Buckman & Pritchard, Inc 
Foote Mineral Co., Inc 


NICKEL OXIDE 
Braun Corp 
Drakenfeld, B. F. & Co 
*Ferro Enamel Supply Co., The 
Harshaw, Fuller & Goodwin Co 
*Roessler & Hasslacher Chemical Co. 


OAKITE 


Oakley Chemical Co 


OCHRES 
Dill Coppage 


Drakenfeld, B. F. Co 

Harshaw, Fuller & Goodwin Co 

International Silica Co 

Patek Bros., Inc 
*Roessler & Hasslacher Chemical Co. 
Vermont Kaolin Corp 


OPACIFIERS 


*Titanium Alloy Mfg. Co. 
*Vitro Manufacturing Co. 


* Note their advertisement in this issue of THE CERAMIC DIRECTORY 
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ORTHOCLASE | Use this side of page for your memos. 


Foote Mineral Co., Inc. 


PARIS WHITE 
*Franzheim, Chas. M. Co. 


Hammill & Gillespie, Inc. | 
Potters Supply Co | 
*Roessler & Hasslacher Chemical Co. 

Taintor, H, F. & Co { 


PHILOGOPITE 


Foote Mineral Co., Inc, 


PLASTER OF PARIS 


Beaver Products Co. 
Hammill & Gillespie, Inc. 
Harshaw, Fuller & Goodwin Co 
Nephi Plaster & Mfg. Co 
*Roessler & Hasslacher Chemical Co. 
U.S. Gypsum Co 
*Vanderbilt, R. T. Co. 


POT CLAYS 


*General Refractories Co. | 
Harbison-Walker Refractories Co 
Harshaw, Fuller & Goodwin Co. 
Hickory Ball Clay Co 
Johnson-Porter Clay Co 
Laclede-Christy Clay Prod. Co 
Mitchell Clay Mfg. Co 
Pittsburgh Plate Glass Co 

°Sant, The John & Sons Co. 

Sant, Thos. H. & Son Co. 

*United Clay Mines Co. 


POTASSIUM CARBONATE 
Harshaw, Fuller & Goodwin Co. 
Innis, Speiden Co 

*Roessler & Hasslacher Chemical Co. 


POTASSIUM CHROMATE 
Harshaw, Fuller & Goodwin Co 
Los Angeles Chemical Co 

*Roessler & Hasslacher Chemical Co. 


POTASSIUM NITRATE 
Batelle & Renwick | 
Harshaw, Fuller & Goodwin Co. 
Los Angeles Chemical Co 
*Roessler & Hasslacher Chemical Co. 


* Note their advertisement in this issue of THE CERAMIC DIRECTORY 
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lron Oxide 
(Fe, O,) 


Under GLAss-SAND | 
0.025% 


Guaranteed 


A purity secured by processing, through special 
equipment, such as is used by no other sand producer. 
Mesh Size Guarantee: 

That 98% will rest on a 70 mesh screen—No dust 
That 100% will pass thru a 28 mesh screen—No 

oversize grains. 
No other sand producer, up to this writing, has attempted to 
offer any mesh guarantee whatsoever. 
What These Guarantees Mean 
Low Iron Oxide means clear, beautiful, glass products which 
should command a premium in every market. Evenmelt-made 


glass has a natural life and sparkle because the purity of this 
sand reduces to the minimum the use of deadening decolorizers. 


Uniformity in Mesh-Size reduces melting-time and fuel-cost. 
The absence of both dust and oversize grains also enables the 
melter to secure a homogeneous, quiet, fluid metal that produces 
a glass which is remarkably free from cords, stones or other defects. 

Both the above virtues of EVENMELT will enable you to cut 
down your present percentage of spoiled and unsalable goods. 


When you use EVENMELT Glass Sand 
you make more glass and less cullet; 
more money, with less worry. 
Year-Round Service 
We operate every day in the year, no matter what the extremes 
in temperature; so can guarantee the loading of all requirements. 
Let us ship you a sufficient tonnage for a thorough working test, you 
to pay the freight from Ottawa, Illinois; and to pay us for the sand, your | 


estimate of its value to you, compared with the current market price on 
unprocessed sand. | 


QTATES SILICA 


122 South Michigan Ave. Chicago 


When writing to advertisers, mention THE CERAMIC DIRECTOR} 
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PYRITES 
(Iron) 
Foote Mineral Co., Inc 
New York Zine Co., Inc. 
Pennsylvania Salt Mfg. Co 


PYROLUSITE 

Atkins, Kroll & Co 
Bedford Mining Co 
Eureka Flint & Spar Co 
Foote Mineral Co., Inc 
*Genesee Feldspar Co. 
Import Chemical Co. 
Innis, Speiden Co. 
Lavino, E. J. Co 
Michigan Quartz Silica Co 
National Sales Corp. 
*National Silica Co. 

N. Y. Pyrites Co., Inc. 
Ottawa Silica Co. 

Product Sales Co. 

Wedron Silica Co. 


QUARTZ 
(Fused Ware) 
Thermal Syndicate, Ltd. 


QUARTZ 
(Silica Sand 

American Manganese Co 
Berkeley Glass Sand Co 
Central Silica Co 

Crossman Co. 

Deckers Creek Sand & Stone Co 
Harshaw, Fuller & Goodwin Co 
Hazel-Atlas Glass Co 

Kramer Bros 

Lindsay, Geo. W. 

Maryland Quartz Co 

Michigan Silica Co 
*National Silica Co. 

Ottawa Silica Sand Co 
Pennsylvania Glass Sand Co 
Pittsburgh Sand Co 


*Roessler & Hasslacher Chemical Co. 


Silica Products Co 
Speers Sand Co. 

*U. S. Silica Co. 
Wiarda, John C. & Co. 


QUARTZ and FLINT 

American Encaustic Tiling Co 
American Grinding Co 
Cheshire White Quartz Sand Co 
Clinch Mountain Silica Sand Co 
Eureka Flint & Spar Co 
*Franzheim, Chas. M. Co. 
General Basic Prod. Co 
*General Refractories Co. 
*Golding Sons’ Co. 

Hammill & Gillespie, Inc 
Harshaw, Fuller & Goodwin Co. 


Use this side of page for your memos 
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Howe, L. W. S. 

Industrial Minerals Corp. 
International Silica Co. 
Isco-Bautz Co., Inc. 

Los Angeles Chemical Co 
Maryland Quartz Co. 
Manufacturers Mineral Co. 
*National Silica Co., The 
National Silica Works 

New England Quartz Co 
New Jersey Pulverizing Co 
O’Brien & Fowler 

Ohio Silica Co 

Ottawa Silica Co. 

Penland Feldspar & Kaolin Co 
*Pennsylvania Pulverizing Co. 
Pennsylvania Quartz Co 
Potters Mining & Milling Co 
Potters Supply Co 
*Roessler & Hasslacher Chemical Co. 
Seaboard Feldspar Co 
Southern Minerals Corp 
Sullivan, A 

Tamms Silica Co 

Trenton Flint & Spar Co 
*U. S. Silica Co. 

Wiarda, John C. & Co 


RETORT CLAYS 


*General Refractories Co. 
McHose, L. H. 
National Sales Corp 
*Paper Makers Importing Co. 
*United Clay Mines Corp. 


RHODOCROSITE 


Import Chemical Co. 


RUTILE 
American Encaustic Tiling Co. 
American Rutile Co 
Buckman & Pritchard, Inc 
Drakenfeld, B. F. & Co 
Foote Mineral Co., Inc 
Harshaw, Fuller & Goodwin Co 
Metal & Thermit Corp 
National Sales Corp 
*Roessler & Hasslacher Chemical Co. 
*Titanium Alloy Mfg. Co. 


SAGGER CLAYS 
Alberhill Coal & Clay Co 
Anness & Potter Fire Clay Co 
Bacon, M. J. 
Brinkman, S. G 
Butler, E. L. Clay Co 
Colonial Clay Co 
Cooley Clay Co. 
Crossman Co. 
Dilts Brothers 
Edgar Bros. Co. 
Enterprise White Clay Co. 
Excelsior Ball Clay Co 
Fair Valley Clay Co 
*Franzheim, Chas. M. Co. 


Use this side of page for wour memos 
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Frost, S 

*Golding Sons Co., Inc. 
Goodwin Supply Co. 
Hammill & Gillespie, Inc 
Hampton Cutter Co, 
Harris Clay Co 

. Hickory Ball Clay Co. 
Illinois Kaolin Co. 
Johnson-Porter Clay Co. 
Kentucky Clay Mining Co 


Kentucky Construction & Improvement Co. 


Laclede-Christy Clay Products Co 
Ladd, F. E. 
Lincoln Clay Products Co 
Mandle Clay Mining Co. 
Moon Clay & Kaolin Co 
Morgan & Horton Clay Co 
Morrison Clay & Coal Mines 
Morton, J. F., Inc. 
National Sales Corporation 
Old Hickory Clay & Tile Co 
*Paper Makers Importing Co. 
Paducah, Clay Co. 
Potters Supply Co. 
Product Sales Co 
Ryan, P. L. Estate of 
*Sant, John & Sons Co. 
Sant, Thos. H. & Son Co 
Such Clay Co. 
Tamms Silica Co. 
*United Clay Mines Corp. 
Union Clay Products Co 
*Vanderbilt, R. T. Co. 
West Side Coal Co. 


SAL SODA 
Soda (See Sodium Carbonate 


SALT CAKE 
General Chemical Co. 
Grasselli Chemical Co 
Harshaw, Fuller & Goodwin Co 
Pennsylvania Salt Mfg. Co 
*Roessler & Hasslacher Chem. Co. 


SAND 
Crescent Silica Co. 
Nationa! Silica Co, 
*U. S. Silica Co. 


SAND 
(Fire) 
Birish, S. 
Bloomfield Clay Co 
Denver Fire Clay Co. 
(See also Silicon Carbide) 


SAND 
(Placing) 


*Pennsylvania Pulverizing Co. 
*United Clay Mines Corp. 


Use this side of page for your memos. 
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Uniformity 
of 
Products 


The Chas. M. Franzheim Co. 


Wheeling, W. Va. 


New York Office—345 Madison Ave. 


CHINA AND BALL CLAYS 
—N. C. CHINA CLAY— 
FELDSPAR—FLINT 
GENUINE PARIS WHITE 
CORNWALL STONE 
BITSTONE 


MINES AND MILLS: 
BERKELEY SPRINGS, W.VA. 


TOPSHAM, MAINE 
AUBURN, MAINE CORNWALL ENGLAND 
BALTIMORE, MD. DEVON, ENGLAND 
SOUTH AMBOY, N. J. DORSET, ENGLAND 
SPRUCE PINE, N. C. 


STAMFORD, CONN. 


When writing to adverlisers, mention THE CERAMIC DIRECTORY) 
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SCHEELITE Use this side of page for your memos, 
Atkins, Kroll & Co. 


SELENIUM 

Baker. J. T. Chemical Co 
Drakenfeld, B. F. & Co. 

Foote Mineral Co., Inc 

Harshaw, Fuller & Goodwin Co 
Import Chemical Co 

National Sales Co 
*Roessler & Hasslacher Chemical Co. 
Tennant, C, Sons & Co. 


SIDERITE 
Morehead, J. H 


Pennsylvania Salt Mfg. Co. 


SILEX 


Atkins, Kroll & Co 
International Silica Co 
National Sales Corp. 
Salomon, I,. A. Sons 


SILICA 
(Amorphous) 


International Silica Co 
National Sales Corp 
Pacific Sanitary Mfg. Co. 


SILICA 
(Fused Ware) 
Thermal Syndicate, Ltd. 


SILICON CARBIDE 


Carborundum Co., The 
Exolon Co., The 
Norton Co. 


SILLIMANITE 


Champion Sillimanite Corp. 
Foote Mineral Co., Inc. 


SLIP CLAY 
(Albany) 
Albany Slip Clay Co. 
Consolidated Slip Clay Co 
Empire Clay Mining Co 
Jackson, J. H. Tile Co., Inc | 


* Note their advertisement in this issue of THE CERAMIC DIRECTORY. 


— 
=| | 


AMERICAN CERAMIC SOCIETY 39 


SLIP CLAYS Use this side of page for your memos. 
Consolidated Slip Clay Corp 
Empire Clay Mining Co 
Jackson, John H., Tile Co 
Robinson Clay Products Co 


SOAPSTONE 
(See Talc) 


SODA 
(Sodium Carbonate) 
Diamond Alkali Co 
Harshaw, Fuller & Goodwin Co 
Mallinckrodt Chemical Works 
Michigan Alkali Co 
Pennsylvania Salt Mfg. Co 
*Roessler & Hasslacher Chemical Co. 
Van Schaack, Peter & Son 
Wiarda, John C, & Co. 
Wing & Evans, Inc 


SODA ASH 
Diamond Alkali Co 
Du Pont Chemical Works 
Ford, J. B. Co 
George, W. F. Chemicals Co 
Grasselli Chemical Co 
Harshaw, Fuller & Goodwin Co 
Hooker Electrochemical Co 
Los Angeles Chemical Co 
Maryland Chemical Co 
Mathieson Alkali Works, Inc 
Michigan Alkali Co 
Pennsylvania Salt Mfg. Co 
Robins, G. S. Co 
*Roessler & Hasslacher Chemical Co. 
Scobell Chem. Co 
Solvay Process Co 
Wing & Evans, Inc. 


SODIUM ALUMINATE 


Pennsylvania Salt Mfg. Co. 


SODIUM ANTIMONATE 
Metal & Thermit Corp 
*Roessler & Hasslacher Chemical Co. 


SODIUM CARBONATE 
See Soda) 


SODIUM FLUORIDE 
Baker, J. T. Chemical Co. 
Foote Mineral Co., Inc, 
*Roessler & Hasslacher Chemical Co. 
Tennant, C. Sons & Co. 
Wiarda, John C. & Co | 


* Note their advertisement in this issue of THE CERAMIC DIRECTORY 
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SODIUM NITRATE 


Adler, W. R. Co 

Baugh Chemical Co. 

Grace, W. R 

Harshaw, Fuller & Goodwin Co, 
Los Angeles Chemical Co 

Lynn, Wm, & Co 
*Roessler & Hasslacher Chemical Co. 
San Francisco Salt Refining Co 
Stauffer Chemical Co. 

Western Wholesale Drug Co 
Wiarda, John C. & Co 


SODIUM PHOSPHATES 


Foote Mineral Co., Inc. 
Tennant C. Sons & Co. 


SODIUM SELENITE 
Drakenfeld, B. F. & Co 


SODIUM SILICATE 


jaker, J. T. Chemical Co 
Croxall Chemical Co 
Grasselli Chemical Co 
Harshaw, Fuller & Goodwin Co 
Philadelphia Quartz Co 
Richards, H. N. Co 
*Roessler & Hasslacher Chemical Co. 
Tennant, C. Sons & Co, 


SODIUM URANATE 
Drakenfeld, B. F. & Co. 


SPODUMENE 


Foote Mineral Co., Inc. 


STEATITE 
American Lava Corp, 


STIBNITE 


Foote Mineral Co., Inc 
Import Chemical Co. 


STONEWARE CLAYS 
Edgar Bros. Co 
Pirrine, H. C. & Son 
Smith, A. F. Co 
South River Clay Co 
*United Clay Mines Corp. 


Use this side of page for your memos 
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STRONTIANITE | Use this side of page for your memos. 


Foote Mineral Co., Inc, 
Veenvliet, R. } 


Drakenfeld, B. F. & Co 

Harshaw, Fuller & Goodwin Co 
Kelly, G. A. Co 

*Roessler & Hasslacher Chemical Co. 


| 
SULPHUR | 


TALC 

(Soapstone) 
Atkins, Kroll & Co 
Carbola Chemical Co., Inc. | 
Eastern Magnesia Talc Co. 
Foote Mineral Co., Inc 
Gillespie, Geo, H. Co., Ltd 
Inyo Talc Co. 
International Talc Co 
International Pulp Co } 
Loomis, W. H. Tale Corp 
National Sales Corp. 
Product Sales Co. 
Salomon, L. A. Sons | 
Tennant, C. Sons & Co 
Williams, C. 


TALC 
(Steatite, Soapstone) 
American Lava Corp. 
Barrett, M. L. Co. 
Eastern Magnesia Talc Co 
Gillespie, G. H. & Co. 
Hammill & Gillespie, Inc 
Harshaw, Fuller & Goodwin Co 
Inyo Talc Co 
Los Angeles Chemical Co | 
Master Products Co 
National Sales Corp | 
*Roessler & Hasslacher Chemical Co. } 


THERMALIN 
Metal & Thermit Corp 


THORITE 


Foote Mineral Co., Inc. 


THORIUM OXIDE 
Welsbach Co. | 


TIN OXIDE 
Butcher, L. H. Co 
Drakenfeld, B. F. & Co. 
Harshaw, Fuller & Goodwin Co 
Los Angeles Chemical Co 
Metal & Thermit Corp 
*Roessler & Hasslacher Chemical Co. 


* Note their advertisement in this issue of THE CERAMIC DIRECTORY 
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TOPAZ Use this side of page for your memos 


Foote Mineral Co., Inc. 


TREMOLITE 


Metronite Company 


TRIPOLITE 


Garrard & Haynes 
Salomon, A. Sons 


UMBER 
Butcher, L. H. Co 
Coulston, Richard, Inc 
*Roessler & Hasslacher Chemical Co. 


URANIUM OXIDE 
Drakenfeld, B. F. & Co. 
Foote Mineral Co 
Harshaw, Fuller & Goodwin Co 
*Roessler & Hasslacher Chemical Co. 


VALLENDER CLAY 


Hammill & Gillespie, Inc 


WAD CLAYS 


Brinkman, S. G. 

Enterprise White Clay Co 
Erato, R.R 

Harshaw, Fuller & Goodwin Co 
Illinois Kaolin Co 
Johnson-Porter Clay Co 
Kentucky Clay Mining Co 
Kentucky Construction & Improvement Co | 
Mandle Clay Mining Co 

Morton Clay Co 

National Sales Corp 

Paducah Clay Co 
*Paper Makers Importing Co. | 
Potters Supply Co 
*Sant, John & Sons Co. 

Sant, Thos. H. & Son Co | 
Spinks, H. C. Clay Co | 
*United Clay Mines Corp. 


* Note their advertisement in this issue of THE CERAMIC 


THE 


DIRECTORY 


| 
= 
| 


AMERICAN CERAMIC SOCIETY 43 


ZIRCONI IUM TITANIUM 


PRODUCTS FOR 


THE CERAMIC INDUSTRIES 


Commercial Zirconium 
Oxide. A practical Enamel 
and Glass Material giving 
Opacity Plus. 


Zirconium Silicate, Refined. 
Granular or milled. Adds re- 
fractoriness and decreases ex- 
pansion of Bodies, Glazes, and 
Enamels. Milled with Ground 
Coat Enamel — Increases ad- 
hesion and broadens Safe Firing 
Temperature range. 


Zirconium Oxide Electrically 
Fused. 95% Zirconium Oxide. 
A Super- Refenctory Material for 
High Insulation and High Tem- 
perature Values. 


94°,, Titanium Oxide. Gran- 
ular or Milled. A specially pre- 
pared product for Glass, Terra 
Cotta, and Faience. Adds acid 


resistance to Enamels. 


The Titanium Alloy Manufacturing Co. 


Ceramic Materials Department 
R. D. Landrum, General Manager 


6007 Euclid Ave. Cleveland, Ohio 


When writing to advertisers, mention THE CERAMIC DIRECTORY 
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WHITING | Use this side of page for your memos. 


Columbia Products Co 
Croxall Chemical Co 
Daigger, A. & Co. 
*Franzheim, Chas. M. Co. 
Fuller, W. P. & Co 
Hammill & Gillespie, Inc. 


Hanna Paint Co. 

Harshaw, Fuller & Goodwin Co 

Donald A. Holm Co. 

International Products Co 

Kauffman-Lattimer Co 

McGrory, R. F. Co 

Muirhead, A. & Co. 

National Sales Co. 


Potters Supply Co 

Product Sales Co 

Richards, H. N. Co 
*Roessler & Hasslacher Chemical Co. 
Southwark Mfg. Co 

Taintor Co., The 

Tamms Silica Co 
Weightman-Thompson Co 
Wishnick-Tumpeer Co 


WITHERITE i 
Foote Mineral Co., Inc. 
Lavino, E. J. Co 
National Sales Corp 


ZINC OXIDE 


American Metal Co 
Daigger, A. & Co 
Drakenfeld, B. F. & Co 
Eagle Picher Lead Co 
Grasselli Chemical Co 
Hammill & Gillespie, Inc | 
Harshaw, Fuller & Goodwin Co | 
| 
| 


Los Angeles Chemical Co. 
Metal & Thermit Corp. 
Mifford Chemical Co 
Mineral Point Zinc Co } 
New Jersey Zinc Sales Co. 
Patek Bros., Inc 
Richards, H. N. Co 
Robins, G. S. Co 
*Roessler & Hasslacher Chemical Co. 


ZIRCON 
Buckman & Pritchard, Inc 
*Titanium Alloy Mfg. Co. 


*Vitro Mfg. Co. } 


ZIRCONIUM OXIDE 
Foote Mineral Co 
*Roessler & Hasslacher Chemical Co. 
*Titanium Alloy Mfg. Co. 
Welsbach Co | 


* Note their advertisement in this issue of ‘(THE CERAMIC DIRECTORY 
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Supplies and Equipment 


ACCELERATORS Use this side of page for your memos 


Manufacturers Equipment Co 


AGITATORS | 


*Crossley Machine Co., The 
International Clay Machinery Co 
*Mueller Machine Co. 


AIR BRUSHES 
*Chicago Vitreous Enamel Product Co. 
DeVilbiss Mfg. Co 
Hommel, O. Co 
*Porcelain Enamel & Mfg Co. 


AIR COMPRESSORS 
*Ferro Enamel Supply Co., The 


General Electric Co 
Ingersoll-Rand Co 


ANALYSES 
Clay) | 

Harrop, Carl B 
Louis G. Robinson 


Sharp-Schurtz Co 
Wilkins, W. W 


ATOMIZERS 


*Chicago Vitreous Enamel! Product Co. 
DeVilbiss Mfg. Co 
*Ferro Enamel Supply Co., The 


AUGER MACHINES 


Chambers Brothers Co. 

Freese, E. M. & Co 
*Hadfield-Penfield Steel Co. 
International Clay Machinery Co 
Lancaster Iron Works 
Manufacturers Equipment Co 
*Porcelain Enamel & Mfg. Co. 
Steele, J. C. & Sons 


AUTOMATIC CUTTERS 


Chambers Brothers Co. 

Freese, E. M. & Co 
*Hadfield-Penfield Steel Co. 
International Clay Machinery Co. 
Manufacturers Equipment Co 


AUTOMATIC STOVE ROOMS 


| 
Philadelphia Drying Machinery Co. | 


* Note their advertisement in this issue of THE CERAMIC DIRECTORY 
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AUTOMATIC TEMPERATURE CONTROL 


Brown Instrument Co. 
Engelhard, Chas. Inc. 
Leeds & Northrup Co 
Taylor Instrument Co, 
Wilson-Maeulen Co. 


BATTS 
(Refractory) 
Norton Company 


BELT LACING 
Clipper Belt Lacer Co. 


BELTING 

(Canvas, Steel, Rubber, Wire) 
American Wire Fabrics Corp 
Gandy Belting Co., The 
Goodyear Tire & Rubber Co., The 
Imperial Belting Co. 
Main Belting Co 
Quaker City Rubber Co 
Sandvik Steel, Inc. 


BLOCKS 
(Refractory, Glass Tank, Insulating) 


Armstrong Cork & Insulation Co 
Buckeye Clay Pot Co 
Carr-Lowrey Glass Co 
*General Refractories Co. 
Norton Company 
Pittsburgh Plate Glass Co. 
Russell Engineering Co 


BLOWERS 
American Blower Co. 
Buffalo Forge Co 
Connersville Blower Co. 
Denver Fire Clay Co 
Monarch Engineering Co., The 


BLUNGERS 
Cain Machine Co 
*Ceramic Machinery Co. 
*Crossley Machine Co., The 
International Clay Machinery Co 
*Mueller Machine Co. 
Stoll, G. C. 


BOILERS 
(Steam) 
3abcock & Wilcox Co 
*Crossley Machine Co., The 
Erie City Boiler Works 


DIRECTORY OF THE 


Use this side of page for your memos 
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The Ceramic Machinery Company 
Hamilton, Ohio 


Manufacturers of: 


Blunger Mills Crushers 

Slip Pumps Sagger Presses 

Kilter Presses Kull Automatic Tile Presses 
Dust Mills Semi-Automatic Tile Presses 


Automatic Dusting and Glazing Machines 

Automatic Measuring Machines 

Tunnel Kiln Truck Propellers. 
(Mechanical and Hydraulic) 

Machine Tools. 


Miscellaneous Equipment: 


The only company that can furnish complete 
modern mechanical equipment for architec- 
tural tile factories. 


Write for particulars 


“ALUMITE” 


Means— 
LOWER COST 


—Because ‘‘Alumite’’ Refractories have a high alumina content, thus 
counteracting the fluxing action 

Because the heat resistant or refractory quality allows for a high 
factor of safety. 

-Because the heat conductivity is second only to Silicon Carbide. 
This is very necessary in enamel muffles, glass lehrs or recuperators. 


BETTER WARE— 
—Because they are uniform in size, thus avoiding leaks or combustion, 
gases in enamel muffles, or air leaks in walls of glass furnaces or pot- 
tery kilns. 


Bulletins Nos. 19 and 20 explain the full line of ‘“‘Alumite” refractories. There is one for 
every use. Our engineers will be glad to consult with you. 


The Massillon Refractories Co. 
MASSILLON, OHIO 


When writing to advertisers, mention THE CERAMIC DIRECTORY 
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BOXES 
(See Corrugated Shipping Boxes) 


BRICK 
Fire (See also Refractories) 


Chicago Retort and Fire Brick Co 
Denver Fire Clay Co. 

Electrical Refractories Co 
*General Refractories Co. 
Laclede-Christy Clay Products Co 
*Massillon Refractories Co. 
Massillon Stove & Fire Brick Co 
Norton Company 

Queen's Run Refractories Co 
Reading Fire Brick Works 
Taylor,Chas. Sons Co 

U. G. I. Contracting Co 
Valentine, M. D. & Bro. Co 
Washington Brick, Lime & Sewer Pipe Co 


BRICK MACHINES AND CUTTERS 


Anderson Foundry & Machine Co 
*Crossley Machine Co. 

Freese, E. M. & Co 
*Hadfield-Penfield Steel Co. 
International Clay Machinery Co 
Manufacturers Equipment Co 
*Mueller Machine Co. 

Steele, J. C. & Sons 


BRUSHES 
*Ferro Enamel Supply Co., The 


BURNERS 
Oil 

Amsler-Morton Co 
Anthony Co., The 
W.N. Best Corp 
Combustion Engineering Co 
Denver Fire Clay Co 
Geist Manufacturing Co 
Gilbert & Barker Mfg. Co 
Hagan, Geo, J. Co 
Harrop, Carl B 
Macleod Company, The 
Maxon Premix Burner Co 
National Supply Co 
Russell Engineering Co 
Schurs Oil Burner Co 
Smokeless Oil Burner Co 
Tate-Jones Company 


CALCINERS 
(Rotary) 
Christie Co., L. R. 
Surface Combustion Co 


Use this side of page for your memos 
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CARS 

(Drier) 
*Hadfield-Penfield Steel Co. 
International Clay Machinery Co 
Manufacturers Equipment Co. 

(Mine, Pit, Transfer) 

Eagle Iron Works 
International Clay Machinery Co. 
Manufacturers Equipment Co. 

(Wheels) 
Eagle Iron Works 
International Clay Machinery Co. 
Watt Mining Car Wheel Co. 


CASTINGS 
(Grey Iron) 
Eagle Iron Works 


CERAMIC PLANT EQUIPMENT 
AND DESIGN 

Ceramic Engineering Co. 

Chambers Brothers Co. 
*Crossley Machine Co. 
*Ferguson, H. K. Co. 

Manufacturers Equipment Co. 
*Mueller Machine Co. 

Philadelphia Drying Machinery Co 

Proctor & Schwartz, Inc. 


CEMENTS 
(Refractory and High Temperature) 

Celite Products Co. 

Green, A. P. Fire Brick Co. 
*General Refractories Co. 
Harbison-Walker Refractories Co. 
Laclede-Christy Clay Products Co 
Lavino, E. J. Co. 
*Massillon Refractories Co. 
Norton Company 

U. G. I. Contracting Co. 


CHAIN DRIVES 
Link-Belt Co. 
Morse Chain Co, 


CLASSIFIERS 


Dorr Company, The 


CLAY WASHING MACHINERY 
*Crossley Machine Co. 
Dorr Company, The 
*Mueller Machine Co. 


Use this side of page for your memos. 
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CLAY WORKING MACHINERY 
General) 


*Ceramic Machinery Co. 
*Crossley Machine Co 
*Hadfield-Penfield Steel Co. 
Harrop, Carl B 

International Clay Machinery Co 
Lancaster Iron Works 
Manufacturers Equipment Co 
*Mueller Machine Co. 

Patterson Foundry & Machine Co 
Steele, J. C. & Sons 

Stoll, G. C 


CLOTH 

(Wire) 
*Newark Wire Cloth Co. 
Tyler, W. S. Co 


COLORS AND OXIDES 
(See Raw Material and Chemical Section) 


CONDITIONING MACHINERY 
Carrier Engineering Co 
Philadelphia Drying Machine Co 
Proctor & Schwartz, Inc 


CONES 
Pyrometric 
Denver Fire Clay Co 
*Ferro Enamel Supply Co., The 
Standard Pyrometric Cone Co 


CONSTRUCTION 
(Plant) 


Austin Co., The 
*Ferguson, H. K. Co. 
Harrop, Carl B 
Richardson, W. D 
Russell Engineering Co 
Tefft, C. Forrest 


CONTROLLERS 


Brown Instrument Co 
General Electric Co 

Leeds & Northrup Co 

Taylor Instrument Companies 
Wilson-Maeulen Co 


CONVEYORS 
(Brick, Clay, Coal, Tile, Etc.) 

*Crossley Machine Co. 
*Ferro Enamel Supply Co., The 
Gandy Belting Co 
*Hadfield-Penfield Steel Co. 
International Clay Machinery Co 
Jeffrey Manufacturing Co 
Link-Belt Co 
*Mueller Machine Co. 

Philadelphia Drying Machinery Co 
Russell Engineering Co 

Sandvik Steel, Inc 


Use this side of page for your memos 
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CORRUGATED SHIPPING BOXES 


Hinde & Dauch Paper Co., The Use this side of page for your memos 


COUNTERS 
Revolution) 
Veeder Mfg. Co 


CRANES 
Overhead, Electric, Bucket, Etc. 


Cleveland Electric Tramrail Division 
Link-Belt Company 


CRUSHERS | 
Laboratory) 
Denver Fire Clay Co., The 
Plant 
American Pulverizing Co 
*Ceramic Machinery Co. 
Chambers Brothers Co 
*Crossley Machine Co. 
*Hadfield-Penfield Steel Co. 
Hardinge Co 
International Clay Machinery Co 
*Mueller Machine Co. 


Manufacturers Equipment Co 


CUTTING TABLES 
*Hadfield-Penfield Steel Co. 


International Clay Machinery Co 


DECOLORIZERS 
Glass 
Frink Decolorizer Co 


Innis, Speiden Co 


*Vitro Mfg. Co. 


DIES AND MOLDS 


*Crossley Machine Co. 
*Mueller Machine Co. 
Toledo Mould Co., The 
Zanesville Mould Co 


DIGGING EQUIPMENT 


Eagle Iron Works 
Industrial Works 
Marion Shovel Co 


* Note their advertisement in this issue of THE CERAMIC DIRECTORY 
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MANSFIELD PRODUCTS ARE ROLLED FROM BOTTOM-POURED INGOTS 


WABIK METAL 


for 
VITREOUS ENAMELING 


Specially Adapted For 
Stove Door Panels 
Splasher Backs 
Broiler-Pans 
Table Tops 
Refrigerators 


and other flat work 


SHEET BARS 
INGOTS 


MANSFIELD 
SHEET AND TIN PLATE COMPANY 
Mansfield, Ohio 


MANSFIELD PRODUCTS ARE ROLLED FROM BOTTOM-POURED INGOTS 


When wriling to adverlisers, mention THE CERAMIC DIRECTORY 
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DISINTEGRATORS 
Chambers Brothers Co. 
*Crossley Machine Co. 
*Hadfield-Penfield Steel Co. 
International Clay Machinery Co. 
*Mueller Machine Co. 
Patterson Foundry and Machine Co. 


Use this side of page for yeur memos 


DRAFT GAGES 


Brown Instrument Co. 


DRIERS 

(Direct, Indirect, Steam, Waste Heat) 
Carrier Engineering Co. 

Ceramic Engineering Co. 

*Ceramic Machinery Co. 

*Crossley Machine Co. 

*Ferro Enamel Supply Co., The 
International Clay Machinery Co. 
Manufacturers Equipment Co 
Philadelphia Drying Machinery Co 

*Porcelain Enamel & Mfg. Co. 

Proctor & Schwartz, Inc. 

Surface Combustion Co 

(Rotary) 

Christie, L. R. Co. 

(Waste Heat, Radiated Heat, Direct Fired) 
Harrop, Carl B. 

Manufacturers Equipment Co 
Russell Engineering Co 


DRYING MACHINERY 
Carrier Engineering Co 
International Clay Machinery Co 
Manufacturers Equipment Co 
Philadelphia Drying Machinery Co 
Proctor & Schwartz, Inc 


Chambers Brothers Co. 

Clearfield Machine Co. 

*Crossley Machine Co. 

Eagle Iron Works 
*Hadfield-Penfield Steel Co. 
International Clay Machinery Co. 


DRY PANS 
| 


DUST COLLECTORS 
Macleod Company, The 


ELECTRIC HEATING ELEMENTS 
American Resistor Co. 
Driver-Harris Co 
General Electric Co. 
Hoskins Mfg. Co 


* Note their advertisement in this issue of THE CERAMIC DIRECTORY 
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ELECTRICAL INSTRUMENTS Use this side of page for your memos 
Brown Instrument Co 
Engelhard, Chas. Inc 
Leeds & Northrup Co 
Republic Flow Meters Co 
Wilson-Maeulen Co 


ELEVATORS 
Jeffrey Manufacturing Co 
Link-Belt Company 
} 


Manufacturers Equipment Co 


ENAMEL IRON 
*American Rolling Mill Co. 
*Mansfield Sheet & Tin Plate Co. 
United Alloy Steel Corp | 


| 
ENAMEL SPRAYING EQUIPMENT | 

*Chicago Vitreous Enamel Product Co. 

*Porcelain Enamel Mfg. Co. 


ENAMELING EQUIPMENT 

Complete 

*Chicago Vitreous Enamel Product Co. 
*Ferro Enamel Supply Co., The 
*Porcelain Enamel & Mfg. Co. 


| 
Proctor & Schwartz, Inc 


ENAMELING FURNACES 

See also Furnaces 
Carborundum Co 
*Chicago Vitreous Enamel Product Co. 
*Ferro Enamel Supply Co., The 
General Electric Co 
Hagan, Geo. J]. Co 
Holcroft & Company 
Norton Company 
Parker-Russell Mining & Mfg. Co 
*Porcelain Enamel & Mfg. Co. 
Surface Combustion Co 
U.S. Smelting Furnace Co 
*Vitro Manufacturing Co. 


ENAMELING MUFFLES 
Carborundum Company 
General Electric Co 
Norton Co 
Parker-Russell Mining & Mfg. Co 


ENGINEERING SERVICE 
Amsler- Morton Co 
Austin Co 
Carborundum Co | 
Ceramic Engineering Co | 
*Chicago Vitreous Enamel Product Co. 
*Ferguson, H. K. Co. 
Harrop, Carl B 
International Clay Machinery Co 
Karl Langenbe ck 
Manufacturers Equipment Co 
Miller Glass Engineering Co 
*Porcelain Enamel & Mfg. Co. 
Richardson, W. D | 
Robinson, Louis G | 
Russell Engineering Co 
Surface Combustion Co | 
Sharp-Schurtz Co 
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LARGE CANADIAN ENAMELING PLANT 
USING BATTERY OF 
U. S. ROTARY ENAMEL SMELTING FURNACES 


SHEET Propucts Co. 
~ mee TORONTO « 


ANNED TIN STEEL COPPER AND ALUMINUM wane 


TORONTO November 22n4.1924 


4 
The 0.S.Smelting Purmace Co. 
Belleville, 


Gentlemen: - 


Please quote as on Linings for #4 B 


We have been using your Rotary Gnelting Purmaces to 

very good advantage for some years now. 
Years of 

Producing very uniform frite for our high grade Enameled 
Wares, and seving considerable in labour, fuel and time, they have Efficient Service 
been found very efficient and we are glad to make this an oppor- 
tumity of advising you that they have been « valuable edition 
to an up to date Plant. 


Very Uniform 
Frits at a Saving 


Yours very traly, 


THE SHEBT METAL PRODUCTS CO. OF Was aed in Fuel, Labor 
VLU and Time 
ParcGasing agent. 
A Valuable 
Addition 
SMP | 
SIZES AND CAPACITIES 
No. 1 No. 2 No. 3 No. 4 No. 4-B 
60 Ib. 150 Ib. 350 Ib. 750 lb. 1200 Ib. 


Description, Photographs, Specifications and Prices Mailed Promptly. 


THE U. S. SMELTING FURNACE CO. 


BELLEVILLE, ILLINOIS, U.S. A. 


When writing to advertisers, mention THE CERAMIC DIRECTORS 
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EXTRUDING MACHINES 
Chambers Brothers Co. 
International Clay Machinery Co. 


EYE PROTECTORS 
*Ferro Enamel Supply Co., The 
Willson Goggles, Inc. 


FANS 
(Forced, Induced, Portable, Exhaust) 
American Blower Co. 
Connersville Blower Co. 
*Ferro Enamel Supply Co., The 
Monarch Engineering Co. 


FILTER CLOTH AND SACKS 
(Cloth— Metal) 
National Sales Corp. 
*Newark Wire Cloth Co. 
Stanley, W. W 
Tyler, W. S. Co, 


FILTER PRESSES (See Presses) 
FIRE BRICK (See Brick, Fire) 


FLINT PEBBLES 
Atkins, Kroll & Co. 
Alsing, J. R. Engineering Co., Ltd. 


FLUE LINING 
*General Refractories Co. 
Washington Brick, Lime & Sewer Pipe Co 


FORKS 
*Chicago Vitreous Enamel Product Co. 
*Ferro Enamel Supply Co., The 
Hagan, Geo. J. Co 
National Machine Co 
*Porcelain Enamel & Mfg. Co. 


FURNACES 
(Clay Testing) 
Denver Fire Clay Co 
Surface Combustion Co. 
(Enameling) 
Carborundum Company 
*Chicago Vitreous Enamel Product Co. 
*Ferro Enamel Supply Co., The 
Hagan, Geo. J. Co 
Holcroft & Company 
Parker-Russell Mining & Mfg. Co. 
*Porcelain Enamel & Mfg. Co. 
Surface Combustion Co 
Hoppin, C. A. & Co 
(Glass) 
Amsler-Morton Co. 
Dixon, H. L. Co 
Russell Engineering Co 
Simplex Engineering Co. 
Toledo Engineering Co 
(Recuperative) 
Russell Engineering Co. 
Surface Combustion Co. 
(Smelting) 
*U. S. Smelting Furnace Co. 
Surface Combustion Co. 


Use this side of page for your memos 
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GAGES 

(Oil, Air, Mercury, Vacuum, Pressure and 
Draft) 

Brown Instrument Co 

Monarch Engineering & Mfg. Co. 

Taylor Instrument Co 


GAS BURNERS 
Hagan, Geo. J. Co. 
Harrop, Carl B 
Sharp-Schurtz Co 
Surface Combustion Co, 


GAS PRODUCERS 
Amsler-Morton Co. 
Chapman Engineering Co. 
Cooper, C. & G. Co. 
Dixon, H. L. Co. 
Manufacturers Equipment Co. 
Morgan Construction Co. 
Russell Engineering Co 
Simplex Engineering Co. 
Toledo Engineering Co 
U. G. I. Contracting Co. 
U.S. Cast Iron Pipe & Foundry Co 
Wood, R. D. & Co. 


GEARS 


Foote Bros. Gear & Machine Co, 
Philadelphia Gear Works 


GLASS CONTAINERS 


Carr-Lowrey Glass Co. 


GLASS CUTTERS 
Fletcher-Terry Co. 


GLASS DECOLORIZERS 
(See Decolorizers) 


GLASS ENGINEERS 


Amsler-Morton Co. 
Cruikshank Engineering Co. 
Dixon, H. L. Co. 

Hartford Empire Co. 
Russell Engineering Co. 
Simplex Engineering Co. 


GLASS FEEDERS 
Hartford-Empire Co. 
Miller Glass Engineering Co. 
O’Neil Machine Co. 


GLASS FURNACES (See Furnaces, Glass) 


Use this side of page for your memos 
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You can buy any- 
thing from a com- 
plete Enamel Plant 
to a pair of Asbestos 
Gloves from us and 
be sure of getting 
goood value and fair 
treatment. 


THE FERRO ENAMEL 
SUPPLY CO. 
Cleveland, Ohio 


Builders of Complete Enamel Plants 
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GLASS HOUSE MACHINERY 


Amsler-Morton Co., Inc 
Combustion Engineering Corp. 
Hartford-Empire Co. 

O'Neill Machine Co 

Simplex Engineering Co. 


GLASS INSULATORS 


Lynchburg Glass Corp. 


GLASS MACHINERY 


Hartford-Empire Co. 

Knight, A. B 

Miller Machine & Mould Works 
Miller, Wm. J 

O'Neill Machine Co 


The Simpson Foundry & Engineering Co. 


GLASS MOULDS 


Drakenfeld, B. F. & Co, 

Hoosier Mould Co 

National Mould & Machine Works 
Overmyer Mould Co 

Toledo Mould Co., The 

Zanesville Mould Co. 


GLASS LINED TANKS 
Pfaulder Co 


GLAZES 


Drakenfeld, B. F. & Co 
*Ferro Enamel Supply Co., The 
*Hanovia Chemical & Mfg. Co. 
Hommel, O. Co 

Innis, Speiden Co 
*Porcelain Enamel & Mfg. Co. 
*Vitro Mfg. Co. 


GLAZING MACHINES 


*Ceramic Machinery Co. 
Drakenfeld, B. F. & Co. 


GLOVES 
(Asbestos) 


*Chicago Vitreous Enamel Product Co. 
*Ferro Enamel Supply Co., The 


GOGGLES 


*Ferro Enamel Supply Co., The 
Willson Goggles, Inc. 


GRANULATORS 


Chambers Brothers Co. 


GRAPHITE TUBES 


Brown Instrument Co. 


Use this side of page for your memos 
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DIRECTORY OF THE 


GRATES AND GRATE BARS 


*Crossley Machine Co. 
Eagle Iron Works 
*Hadfield-Penfield Steel Co. 


Manufacturers Equipment Co 


GRINDING APPARATUS 


*Crossley Machine Co. 

Hardinge Company 

International Clay Machinery Co 
Lancaster Iron Works 

Mine & Smelter Supply Co 
*Mueller Machine Co. 

Straub, A. W. Co. 


GRINDING MILLS 
Straub, A. W. Co. 


HAULAGE SYSTEMS 
Cleveland Electric Tramrail Division 
Eagle Iron Works 
Harrop, Carl B. 

Jeffrey Manufacturing Co 
Russell Engineering Co. 


HOISTS 
Electric) 


Cleveland Electric Tramrail Division 
Eagle Iron Works 

Lancaster Iron Works 

Link-Belt Company 


HYDRAULIC PUMPS 


Hydraulic Press Mfg. Co. 


HYDROMETERS 


Taylor Instrument Companies 


HYDROSEPARATORS 
Dorr Company, The 


HYGROMETERS 


Brown Instrument Co 
Taylor Instrument Companies 


Use this side of page for your memos 
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INDICATORS 
(Temperature, Recording) 


Brown Instrument Co, 
Engelhard, Chas. Inc. 

Leeds & Northrup Co. 
Republic Flow Meters 

Taylor Instrument Companies 
Thwing Instrument Co. 
Wilson-Maeulen Co. 


INSULATION 
(Bricks, Powder, Etc.) 


Armstrong Cork & Insulation Co. 
Celite Products Co. 
Feather-Stone Insulation Co, 

U. G. I. Contracting Co. 


JIGGERS 


Bucher Smith Company 

Cain Machine Company 
*Crossley Machine Co. 
*Hadfield-Penfield Steel Co. 
International Clay Machinery Co 
Ideal Foundry & Machine Co 
Ivens, W. H. Sons Co, 
*Mueller Machine Co. 

Patterson Foundry & Machine Co. 


KILNS 
(China and Pottery) 


Denver Fire Clay Co. 

Harrop, Carl B. 

Holcroft & Co. 

Russell Engineering Co. 

Surface Combustion Co. 
(Enamel) 


Holcroft & Company 
Surface Combustion Co. 


(Iron Parts) 


*Crossley Machine Co. 
Manufacturers Equipment Co. 


(Rotary) 


Christie, L. R. Co. 
Vulcan Iron Works 


(Tunnel) 


American Dressler Tunnel Kilns, Inc. 
Ceramic Engineering Co. 
*Ceramic Machinery Company 

Harrop, Carl B. 

International Clay Machinery Co. 

Marlow Tunnel Kilns 

Russell Engineering Co. 

Surface Combustion Co. 
(Tunnel, Periodic, Compartment, Continuous) 


Harrop, Carl B. 
Russell Engineering Co. 


Use this side of page for your memos. 


* Note their advertisement in this issue of THE CERAMIC DIRECTORY. 
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LAYING MIXTURES 
(Refractory, Molding, Patching) 

*General Refractories Co. 

Harbison- Walker Refractories Co 
Laclede-Christy Clay Products Co 
*Massillon Refractories Co. 

Massillon Stone & Fire Brick Co 
Norton Company 

Reading Fire Brick Works 

U. G. I. Contracting Co. 


LININGS 

(Furnace 
Carborundum Company 
*General Refractories Co. 
Norton Company 


LEERS 


Amsler-Morton Co., Inc. 
Carborundum Co 

Cruikshank, J. W. Engineering Co 
Dixon, H. L. Co 
Hartford-Empire Co 

Russell Engineering Co 

Simplex Engineering Co. 

Surface Combustion Co 

Toledo Engineering Co. 


MACHINERY 
(Used) 


Consolidated Products Co., Inc. 


MAGNETIC SEPARATORS 
(Pulleys, Drums, Concentrators) 
Bennett, A. J 
Dings Magnetic Separator Co. 
K. and B. Co 


MAGNETS 
(Electro, Safety, Conveyor) 
Dings Magnetic Separator Co 
*Mueller Machine Co. 
Patterson Foundry & Machine Co 


MILLS 


(Ball, Pebble, Tube, Conical, Dust, Rod, 
haser) 
Aacone Engineering Co, 
Abbé Engineering Co 
Cain Machine Co. 
*Ceramic Machinery Co. 
*Crossley Machine Co. 
Denver Fire Clay Co 
*Ferro Enamel Supply Co. 
*Hadfield-Penfield Steel Co. 
Hardinge Company 
McDanel Refractory Porcelain Co 
Macleod Co 
Mine & Smelter Supply Co 
*Mueller Machine Co. 
*Porcelain Enamel & Mfg. Co. 
Thropp, W. R. Sons Co. 


Use this side of page for your memos. 


* Note their advertisement in this issue of THE CERAMIC DIRECTORY 
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MILLS } Use this side of page for your memos 
(Color and Glaze) 
*Crossley Machine Co. ‘ 


MIXING MACHINES 
Chambers Brothers Co. 
*Crossley Machine Co. 
*Mueller Machine Co. 


MOTORS 


*Ferro Enamel Supply Co., The 
General Electric Co 

Monarch Engineering & Mfg. Co. 
Westinghouse Electric & Mfg. Co 


MOLDS 
(See Dies) 


MUFFLES 
(Furnace) 

Carborundum Company 

General Electric Co. 

*Massillon Refractories Co. 

Norton Company 

Parker Russell Mining & Mfg. Co 
*Porcelain Enamel & Mfg. Co. 


OIL SYSTEMS 
(See also Burners) 


(Fuel) 

Best, W. N. Corp 
Dempsey Furnace Co 
*Ferro Enamel Supply Co., The 
Geist Manufacturing Co 
Hauck Manufacturing Co 
Harrop, Carl B 

Lalor Fuel Oil System Co. 
Morse Fuel Oil System 
National Airoil Burner Co 
Russell Engineering Co 
Surface Combustion Co, 


OPTICAL PYROMETERS AND INSTRU- 
MENTS 


Bausch & Lomb Optical Co. 
Leeds & Northrup Co. 
Scientific Materials Co. 
Thwing Instrument Co. 


OVENS 
(Enameling and Annealing) 
Monarch Engineering & Mfg. Co. 
Proctor & Schwartz, Inc. 


* Note their advertisement in this issue of THE CERAMIC DIRECTORY 
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CLAY MACHINERY! 


SAGGER ROOM SLIP HOUSE GRINDING ROOM 
Grog Pans Blungers Clay Crackers 
Pug Mills Agitators Pulverizers 
Sagger Presses Lawns Cage Grinders 
Wad Mills Pumps Dust Screens 
Grog Screens Filter Presses Pebble Mills 
PRESS ROOM GREEN ROOM GLAZE ROOM 
Tile Presses Jiggers Glaze Mills 
Faience Presses Pull Downs Agitators 
Porcelain Presses Cleaning Wheels Lawns 

Dies & Equipment Batting Machines Pumps 


THE MUELLER MACHINE CO. 


TRENTON, N. J. 


AVE you found this publication of value in 
your work, how much more valuable is the 
Journal which is issued monthly? 


This Directory and Journal advertising 
places you eminently before the ceramists and 
creates for you a prestige that cannot be pur- 
chased for any amount of money. Let us talk 
over your ceramic advertising program. 


AMERICAN CERAMIC SOCIETY 


Advertising Department 
Lord Hall, O. S. U. Columbus, Ohio 


When writing to advertisers, mention THE CERAMIC DIRECTORY 
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OXIDES 
(See Raw Material and Chemical Section) Use this side of page for your memos 


PANS 
(Feeders, Steps, Yokes) 
Manufacturers Equipment Co, 


PANS 
(Wet and Dry) 

Chambers Brothers Co. 

Clearfield Machine Works 
*Crossley Machine Co. 

Eagle Iron Works 
*Hadfield-Penfield Steel Co. 
International Clay Machinery Co. 
Lancaster Iron Works 


*Mueller Machine Co. 


PICKLING EQUIPMENT 
(Baskets, Racks, Etc.) 
*Chicago Vitreous Enamel Product Co. 
*Ferro Enamel Supply Co., The 
*Porcelain Enamel & Mfg. Co. 


PLANERS 
(Shale) 
Eagle Iron Works 


PLANTS 
(Construction) 
Austin Co 
Ceramic Engineering Co. 
*Ferguson, H. K. Co. 
Harrop, Carl B. 
Russell Engineering Co. 


PLATE FEEDERS 


Chambers Brothers Co. 
*Crossley Machine Co. 
*Hadfield-Penfield Steel Co. 


Manufacturers Equipment Co. 


POTTERY MACHINERY 
(General) 
Bennett, A. J. 
*Ceramic Machinery Co. 
*Crossley Machine Co. 
*Hadfield-~Penfield Steel Co. 
International Clay Machinery Co. 
*Mueller Machine Co. 
Patterson Foundry & Machine Co, 
Viking Pump Co. 


* Note their advertisement in this issue of THE CERAMIC DIRECTORY. 
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A Heavy Grinding Pan 


For heavier work in the Ceramic 
Industry we build the American 
No. 335 Wet Pan. Wealso build 


lighter pans for less heavy work. 


Proper preparation of Clay is im- 
portant in the quality of product 
and in all our clay preparing ma- 
chinery we give a capacity unsur- 
passed with a speed which cuts 
the cost per ton of material. The 
up-keep also is light and power 
required moderate. We invite 
correspondence where equip- 
ment is desired. 


The Hadfield-Penfield Steel Co. 


Bucyrus, Ohio 


Formerly The American Clay Mch. Co. 


The largest and newest Pottery plants 
are built by Ferguson 


The Homer Laughlin China Co., Newell, The Ferguson Company designs and 
WwW. Va. (shown above). The Crescent builds industrial plants and guarantees 
China Co., Alliance, O., The Atlas China 
Co., Niles, O., The Steubenville Pottery |), deli di 
Co., Steubenville, O., and R. Thomas & 

Sons, Lisbon, O., all have new pottery 

plants, and The H. K. Ferguson Co., If you are contemplating a new plant or 
designed and built all of them. an addition, talk with Ferguson first 


The H. K. Ferguson Company, 4900 Euclid Building, Cleveland, Ohio 


Ferguson 


the design, the construction, the cost and 


When writing to advertisers, mention THE CERAMIC DIRECTORY 


| 
Nee ll 
alll 
Ay 
it 
— 


AMERICAN 


CERAMIC SOCIETY 67 


PRESS OIL 
Richards, Co. H. N, 


PRESSES 
(Decorating) 
*Crossley Machine Co. 
(Filter) 


Cain Machine Co 
*Ceramic Machinery Co. 
*Crossley Machine Co. 
*Hadfield-Pentield Steel Co. 
*Mueller Machine Co. 

Patterson Foundry & Machine Co. 
Shriver, T. & Co 

Sperry, D. R. & Co 

(Sagger) 


Bonnot Company 
*Ceramic Machinery Co. 

Chambers Brothers Co 

*Crossley Machine Co. 
*Hadfield-Penfield Steel Co. 
Hydraulic Press Mfg. Co., The 
*Mueller Machine Co. 

Patterson Foundry & Machine Co. 
Watson-Stillman Co 


(Tile) 


*Ceramic Machinery Co. 
*Crossley Machine Co. 

Hydraulic Press Mfg. Co., The 
International Clay Machinery Co 


PROPELLERS 
(Tunnel Kiln) 
*Ceramic Machinery Co. 


PUG MILLS 


Cain Machine Co. 
Chambers Brothers Co. 
*Crossley Machine Co. 
*Hadfield-Penfield Steel Co. 
International Clay Machinery Co 


*Mueller Machine Co. 


PULVERIZERS 
American Pulverizer Co. 
*Crossley Machine Co. 
*Hadfield-Penfield Steel Co. 
Hardinge Co 
*Mueller Machine Co. 


PUMPS 

Cain Machine Co. 
*Ceramic Machinery Co. 
*Crossley Machine Co. 

Denver Fire Clay Co. 

Dorr Company, The 

Hydraulic Press Mfg. Co 
Monarch Engineering & Mfg. Co 
*Mueller Machine Co, 

Viking Pump Co, 


Use this side of page for your memos 


* Note their advertisement in this issue of THE CERAMIC DIRECTORY. 
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GENERAL REFRACTORIES COMPANY 


Philadelphia, Pa. 


PRODUCTS 


Fire Clay, Silica, Magnesite, and 
| Chrome Brick 
Dead—Burned Magnesite 
Magnesite Cement (or Furnace Magnesite) 
| Lump or Ground Chrome Ore 
| Chrome Cement 
Ground Ganister 
Silica Cement 
Ground Fire Clay 
| High Alumina Super-Refractories 
High Temperature Cement 


Sales Offices: 


Philadelphia Pittsburgh Cleveland Detroit 
New York Chicago Boston Buffalo 


Pacific Coast Representative: Canadian Representative: 


Richard S. Jensen Co. Webster & Sons, Ltd. 
Los Angeles, Cal. Montreal, Canada 


Texas and Mexico Representative: 


L. L. Schofield, Eagle Pass, Texas 
Works: 


Ableman, Wis. Danville, Ill. Mill Hall, Pa. Rockdale, III. 
Baltimore, Md Hitchins, Ky. Sproul, Pa. Sand Ridge, Pa. 
Beech Creek, Pa. Joliet, III. Olive Hill, Ky. West Decatur, Pa. 
Claysburg, Pa. Karthaus, Pa. Orviston, Pa. Mt. Union, Pa. 


When writing to advertisers, mention THE CERAMIC DIRECTORY 
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PUSHERS 
(Car—Hydraulic 
Harrop, Carl B 


PYROMETER TUBES 

(Insulating and Protection) 
Brown Instrument Co 
Engelhard, Chas., Inc 
Leeds & Northrup Co 
McDanel Refractory Porcelain Co 
Montgomery Porcelain Products Co 
Wilson-Maeulen Co 


PYROMETERS 

(Complete Recording and Indicating 
Bristol Co 

Brown Instrument Co 

*Chicago Vitreous Enamel Product Co. 
Denver Fire Clay Co. 

Chas. Engelhard, Inc. 

*Ferro Enamel Supply Co., The 

Leeds & Northrup Co 

*Porcelain Enamel & Mfg. Co. 
Republic Flow Meters Co. 

Taylor Instrument Companies 
Wilson-Maeulen Co 


RECORDERS 
(Temperature 
Bristol Company 
Brown Instrument Co 
Engelhard, Chas., Inc 
Leeds & Northrup Co 
Republic Flow Meters Co 
Taylor Instrument Companies 
Wilson-Maeulen Co 


RECUPERATORS 


Amsler-Morton Co 
Calorizing Company, The 
Russell Engineering Co 
Surface Combustion Co, 


REFRACTORIES 
(Kiln and Glass House) 


Carborundum Company 
Carr-Lowrey Glass Co 

Chicago Retort and Fire Brick Co 
Dover Fire Brick Co 

Electrical Refractories Co 
*General Refractories Co. 

Green, A. P. Fire Brick Co 
Harbison-Walker Refrac. Co 
Haws Refractories Co 

Kier Fire Brick Co 
Laclede-Christy Clay Products Co, 
*Massillon Refractories Co. 
Massillon Stone & Fire Brick Co. 
Mitchell Clay Mfg. Co. 

Norton Company 

Queen’s Run Refractories Co, 
Reading Fire Brick Works 

Russell Engineering Co 

Standard Fire Brick Co. 

Vitrefrax Co 


Use this side of page for your memos 


* Note their advertisement in this issue of THE CERAMIC DIRECTORY. 
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REGULATORS 


Leeds & Northrup Co. 
Taylor Instrument Companies 


REPAIR PARTS 


*Crossley Machine Co. 
Manufacturers Equipment Co 


REPRESSES 


Chambers Brothers Co 
*Hadfield-Penfield Steel Co. 
International Clay Machinery Co. 
Lancaster Iron Works 


ROPE 

(Wire) 
Hazard Mfg. Co. 
Roebling’s, J. Sons Co. 


RUBBER LININGS 
(Mills) 
Goodrich, B. F. Rubber Co 


SAGGER PRESSES 
(See Presses) 


SAND BLAST EQUIPMENT 


*Chicago Vitreous Enamel Product Co. 
*Ferro Enamel Supply Co. 
Koven & Brother, L. O. Inc 
MacLeod Company, The 
Mott Sand Blast Mfg. Co 
*Porcelain Enamel & Mfg. Co. 


SCREENS 

*Crossley Machine Co. 
*Hadfield-Penfield Steel Co. 

Hendrick Manufacturing Co. 

Link-Belt Co. 

Manufacturers Equipment Co. 
*Newark Wire Cloth Co. 

Orville Simpson Co 

W.S. Tyler Company, The 


SEPARATORS 
(Centrifugal) 
(Air-Oil) 
*Chicago Vitreous Enamel Product Co. 
Gay, Rubert M. Co. 


Use this side of page for your memos 


* Note their advertisement in this issue of THE CERAMIC DIRECTORY. 
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Our new factory 


on Verona Ave., Newark, N. J. 


Wire Cloth, 
Sieves, 


and Screens, 
for all Ceramic Uses 


Double Crimp 


Put your WIRE CLOTH 
problems in our hands 
and be assured of 


Accurate Spacing 

Exact Diameter 

Any Metal 

Any Length 

Standard Widths in Stock 
Special Widths to Order 
PROMPT Service 


NEWARK WIRE CLOTH 


is now made of all metals: Aluminum, Brass, 
Copper, Bronze, Phosphor Bronze, Nickel, 
Steel, Monel Metal, Silver, Gold, Platinum, 
Nichrome and Special Alloys. 


Newark Wire Cloth Co. 


355-369 Verona Ave., 
Newark, N. J. 


When writing to advertisers, 


mention THE CERAMIC DIRECTORY 
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Uniformity in Enameling Sheets 


Reduces Culls 


The Purest Iron Made 


“CMake Comparative Analyses” 


ingot Iron 


Uniformity, chemically and 
physically, in sheets for enamel- 
ing is the primary requisite in 
the reduction of culls. ARMCO 
Ingot Iron has these important 
characteristics. 


ARMCO Ingot Iron Enameling 
sheets are degasified. The enam- 
eler can do his finished work 
without fear of warping, or 
blistering. 


The surface of ARMCO Ingot 
Iron Enameling Sheetsis velvety. 
The base metal grips and retains 
the enamel coating. 


By using this iron, enamelers 
have reduced culls to a mini- 
mum. For uniform results, year 
after year, ARMCO Ingot Iron 
has no equal. 


ASK FOR A SAMPLE OF ENAMELING STOCK 


To prove to you the economy 
of using ARMCO Ingot Iron 
Sheets we offer a generous 
sample. You will be im- 
pressed by the saving you can 
make. 


THE AMERICAN ROLLING MILLCO., 
MIDDLETOWN, OHIO 
(Export) 

ARMCO International Corporation 
Cable Address—- ARMCO, Middletown 


THE AMERICAN ROLLING MILL CO., 
MIDDLETOWN, OHIO 


Please send us a sample of ARMCO Ingot Iron 
Enameling Stock. 


COMPANY 


ADDRESS..... 


(The Ceramic Directory of the American Ceramic 
Society '25) 


When wriling to advertisers, mention THE CERAMIC DIRECTORY 
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TACHOMETERS Use this side of page for your memos 
Brown Instrument Co. 
Taylor Instrument Companies 
} 
TANK BLOCKS 
(See Refractories) 
TANKS 
*Crossley Machine Co. 
Hauser Stander Tank Co. 
Koven, L. O. & Bro 
Monarch Engineering & Mfg. Co., The 
(Steel, Concrete Storage) 
Harrop, Carl B 
Russell Engineering Co 
TESTING 
Harrop, Carl B 
Robinson, Louis G \ 
Sharp-Schurtz Co 
Wilkins, W. W. f 
THERMOCOUPLES 
(Base and Noble Metal) 


Brown Instrument Co | 
Engelhard, Chas., Inc } 
Leeds & Northrup Co 
*Porcelain Enamel & Mfg. Co. | 
Taylor Instrument Companies 
Wilson-Maeulen Co 


THERMOMETERS 


Brown Instrument Co. 
Engelhard, Chas., Inc | 
Ieeds & Northrup Co | 
Taylor Instrument Companies 

Wilson-Maeulen Co 


THERMOSTATS 


Taylor Instrument Companies 


THICKENERS 
Dorr Company, The 


TILE 
(Boiler and Stoker 
*General Refractories Co. 
Laclede-Christy Clay Products Co 
(Recuperator) | 


Carr-Lowrey Glass Co 
*General Refractories Co. 

Russell Engineering Co | 
Surface Combustion Co. 


* Note their advertisement in this issue of THE CERAMIC DIRECTORY. 


AMERICAN CERAMIC SOCIETY 


TILE MACHINERY 


*Ceramic Machinery Co. 
*Crossley Machine Co. 
*Hadfield-Penfield Steel Co. 
Hydraulic Press Mfg. Co 
*Mueller Machine Co. 
Patterson Foundry & Machine Co, 


Use this side of page for your memos 


TIMING SYSTEMS 
Employees’, alarm 


Stromberg Electric Co 


TRUCKS 


*Ferro Enamel Supply Co., The 
Manufacturers Equipment Co 
Plimpton Lift Truck Co. 


TUBES 


Insulation and Pyrometer 


Brown Instrument Co | 
Engelhard, Chas., Inc 

Leeds & Northrup Co 

McDanel Refractory Porcelain Co 

Montgomery Porcelain Products Co | 
Wilson-Maeulen Co 


UNLOADERS 


Manufacturers Equipment Co 


VACUUM PUMPS 
*Mueller Machine Co. 


VALVES 


*Crossley Machine Co. 
Manufacturers Equipment Co 


VENTS (Air-Kiln 


| 
| 
Manufacturers Equipment Co. 


WAD MACHINES 


*Crossley Machine Co. 
Patterson Foundry & Machine Co 


* Note their advertisement in this issue of THE CERAMIC DIRECTORY. 
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WASHING MACHINES Use this side of page for your memos 


*Crossley Machine Co. 
*Mueller Machine Co. 


WHEELS 
(Polishing) 
*Crossley Machine Co. 
*Mueller Machine Co. 


Patterson Foundry & Machine Co 


WHEEL BARROWS 


Manufacturers Equipment Co 


WHIRLERS 
(Pottery) 
*Crossley Machine Co. 
Patterson Foundry & Machine Co 
| 
WIRE CLOTH 
Audubon Wire Cloth Co | 


*Newark Wire Cloth Co, 
Tyler, W.S. Co 


* Note their advertisement in this issue of THE CERAMIC DIRECTORY, 
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List oul Addresses 


Aacone Engineering Co. 
17 Steiner Place, N. Plainfield, N. J. 


Abbé Engineering Co. 
50 Church St., New York City 


Acheson gg Co. 
Niagara Falls, N. Y. 


Adirondack Diatomaceous Earth Co. 
Herkimer, N. Y. 


Adirondack Spar Mining Co. 
Ticonderoga, N. Y. 


W. R. Adler Co. 
Chicago, Ill. 


Alabastine Company 
Grand Rapids, Mich. 


Albany Clay Slip Co. 
93 State St., Albany, N. Y 


Alberhill Coal and Clay Co. 
Alberhill, Calif. 


Albion Kaolin Co. 
Hephzibah, Ga. 


J. R. Alsing Engineering Co., Ltd. 
50 Church Street, New York City 


Aluminium Co. of America 
Oliver Bldg., Pittsburgh, Pa. 


Ore Co. 
E. St. Louis, Ill 


American Blower Co. 
Detroit, Mich. 


American Dressler Tunnel Kilns, Inc. 
1740 East 12th St., Cleveland, Ohio 


American Emery Wheel Works 
I, 


Providence, 


American Encaustic Tiling Co. 
Zanesville, Ohio 


American Glue Co. 
121 Beverly St., Boston, Mass, 


American Gypsum Co. 


612 Mutual Life Bldg., Buffalo, N. Y. 


American Grinding Co. 
Los Angeles, Calif. 


American Lava Corp. 
Chattanooga, Tenn. 


American Manganese Co. 
Dunbar, Pa 


American Metal Co. 
61 Broadway, New York, N. ¥ 


American Pulverizer Co. 
St. Louis, Mo. 


American Resistor Co. 
Milwaukee, Wis. 


*American Rolling Mill Co. 
Middletown, Ohio 


American Rutile Co. 
Jenifer Bldg., 402 7th St., N. W 
Washington, D. C 


*American Trona Corporation 
233 Broadway, New York City 


Amsler- Morton Co. 
Fulton Bldg., Pittsburgh, Pa 


Anderson Foundry & Machine Co. 
Anderson, Ind, 


Anness & Potter Fire Clay Co. 
Woodbridge, N. J. 


The Anthony Co. 
Long Island City, N. Y. 


The Armstrong Cork & Insulation Co. 
Pittsburgh, Pa. 


Ashland Fire Brick Co. 
Ashland, Ky. 


Atkins, Kroll & Co. 


260 California St., San Francisco, Calif 


The Austin Company 
14230 Euclid Ave., Cleveland, Ohio 


Audubon Wire Cloth Co. 
Audubon, N. J. 
Babcock & Wilcox Co. 


85 Liberty St., New York City 


H. W. Bacon 
Edgemont, S. D. 


M. J. Bacon 
Ione, Calif. 


Bailey Drug Co. 
Zanesville, Ohio 


J. T. Baker Chemical Co. 
Phillipsburg, N. J 


* Note their advertisement in this issue of THE CERAMIC DIRECTORY. 


== 
== 


78 THE CERAMIC DIRECTORY OF THE 


Balfour, Guthrie & Co. 
Balfour Bldg., San Francisco, Calif. 


M. L. Barrett Co. 
233 W. Lake St., Chicago, III. 


H. H. Barton & Sons Co. 
109 S. Third St., Philadelphia, Pa. 


Basic Chemical Mfg. Corp. 
Alton, Ill. 


Batelle & Renwick 
80 Maiden Lane, New York City 


Baugh & Sons Co. 


20 Delaware Ave., Philadelphia, Pa.; 


Baltimore, Md. 


Bausch, Fred E. 
1105 Chemical Bldg. 
St. Louis, Mo 


Bausch & Lomb Optical Co. 
Rochester, N. Y. 


Beaver Products Co., Inc. 
Buffalo, N. Y. 


Beaver Products Co. 
Fort Dodge, Iowa 


Beaver Products Co. 


American Cement Plaster Div., Blue 


Rapids, Kans. 


Bedford Mining Co. 
Bedford, N. Y. 


Fred S. Bell 
St. Louis, Mo. 


Belleville Enameling & Stamping Co. 
110 S. 16th St., Belleville, Ill 


Benjamin Electric Mfg. Co. 
Des Plaines, Ill. 


Bentonite Products Co. 
Belle Fourche, S. D 


A. J. Bennett 
Trenton, N. J. 


Berkeley Glass Sand Co. 
Berkeley Springs, W. Va 


W. N. Best Corporation 
11 Broadway, New York City 


Bichler Brothers, 


Gladstone, Mich. 


Big Savage Fire Brick Co. 
Frostburg, Md 


Binks Spray Equipment Co. 
3129 Carroll Ave., Chicago, Ill 


S. Birish 
New Brunswick, N. J. 


Bloomfield Clay Co. 
Metuchen, N., J. 


Blue Corundum Mining Co. 
Easton, Pa. 


Bonnot Company 
Canton, Ohio 


Braun Corporation 
Los Angeles, Calif 


W. A. Bree 
St. Louis, Mo 


S. G. Brinkman 
Fords, N. J. 


The Bristol Company 
Waterbury, Conn, 


The Brown Instrument Co. 
$505 Wayne Ave., Philadelphia, Pa 


Bucher Smith Co. 
Chester, West Va 


Buckman & Pritchard, Inc. 
Mineral City, Fla.; 94 Fulton St., New 
York City 


Buffalo Forge Co. 
buffalo, N. Y 


Jas. S. Burroughs 
7 Water St., New York City 


The L. H. Butcher Co. 
2030 Bay St., Los Angeles, Calif.; 253 
Front St., New York City 


E. L. Butler Clay Co. 
111 W. Washington St., Chicago, II. 


Cain Machine Co. 
EK. Liverpool, O. 


Caliproducts Co. 
Los Angeles, Calif. 


The Calorizing Co. 
Wilkinsburg, Pa. 


* Note their advertisement in this issue of THE CERAMIC DIRECTORY. 
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Carbola Chemical Co., Inc. ! Chateaugay Ore & Iron Co. 
299 Ely Ave., Long Island City, N. Y. Scranton, Pa 
Carborundum Company Cherokee Mining Co. 
Niagara Falls, N. Y. | — National Bank Bldg., Macon 
7a 
Philip Carey Co. Cheshire White Quartz Sand Co. 
Cincinnati, Ohio | Cheshire. Mass 
| 
Cardiff Gypsum Co. | Chi . : . 
“ pad | icago Copper & Chemical Co. 
Fort Dodge, lowa 111 W. Jackson Blvd., Chicago, Ill 
Cc. & G. Copper Co. 
Mt. Vernon, Ohio ae oo Co. 
Carr-Lowrey Glass Co. Chicago Retort and Fire Brick Co. 
Baltimore, Md Ottawa. Ill 
Co. “Chicago Vitreous Enamel! Product Co. 
Newark, ! J Cicero, Ill 
Richard L. Cawood Co. L. R. Christie Co 
East Liverpool, Ohio 307 4th Ave., Pittsburgh, Pa. 
Co., Inc. Clearfield Machine Works 
Myers, N. | Clearfield, Pa. 
Cedarville Lime Co. Cleveland Electric Tramrail Division of 


Cedarville, Ohio 


Celite Products Co. 
53 W. Jackson Blvd., Chicago, IIL; 
11 Broadway, New York City 


Centerville Gypsum Co. 
Centerville, lowa 


*Central of Georgia Ry. (J. M. Mallory) 


Savannah, Ga 


Central Scientific Co. 
Chicago, Ill 


Central Silica Co. 
Zanesville, Ohio 


Ceramic Engineering Co. 
Schultz Bldg., Columbus, Ohio 


*Ceramic Machinery Co. 
Hamilton, Ohio 


Chambers Brothers Co. 
Philadelphia, Pa, 


Champion Sillimanite Corp. 
Bishop, Inyo Co., Calif. 


Champion Spark Plug Co. 
Detroit, Mich 


Chapman Engineering Co. 
Mt. Vernon, Ohio 


Cleveland Crane & Eng. Co. 
Wickliffe, Ohio 


Cleveland Feldspar & Products Co. 
10220 Meech Ave., Cleveland, Ohio 


Clinch Mountain Silica Sand Co. 
Mendota, Va 


Clinchfield Products Corp. 
350 Madison Ave., New York City 


Clinton Metallic Iron Ore Co. 
Clinton, N 


Clinton Metallic Paint Co. 
Clinton, N, Y. 


Clipper Belt Lacer Co. 
Grand Rapids, Mich. 


Colonial Clay Co. 
Warriors Mark, Pa. 


Columbia Products Co. 
Garfield Bldg., Cleveland, Ohio 


Combustion Engineering Co. 
43 Broad St., New York City 


Connersville Blower Co, 
Connersville, Ind 


Consolidated Products Co., Inc. 
15 Park Row, New York City 


Consolidated Slip Clay Co. 


295 W. Lawrence St., Albany, N. Y. 
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Consumers’ Co, Delta Contracting Co 
111 W. Washington St., ¢ =" 
Consumers’ Lime Co Dempsey Furnace Co. 


urmont, W. Va Jersey Cit J 


Cooley Clay Co. The Denver Fire Clay Co 
Hickory, P. O. Box 1107. Det 


H. F. Coors : Denver Sewer Pipe & Clay Co 
1469 Ninth St., Los Ar ( 611 Interstate Trust B 


Cx 


Richard Coulston, Inc. 
Ave} The DeVilbi 


95 Madison 3S Manufacturing Ci 
hio 


( 
Crescent Refractories Co. 
Curwensville, Pa Diamond Alkali Co 
Wabash Bld Pj I 
Crescent Silica Co , 
W.S. Dickey Clay Mfg. Co 
OON. 
*The Crossley Machine Co Dill Coppage, Inx 
State & Chestnut St rr 1904 Atla 


South An 


Dings Magnetic Separator Co. 


Croton Chemical Co. 
J4 Cedar St., } \ 


Crossman Co. Dilts Brothers 


Croxall Chemical Co. Dixie Fireproofing Co 


) 
East Liverpool, Ohio 


J. W. Cruikshank Engineering Co. H. L. Dixon Co. 
230 Fifth A Pitt | I i 


Crystal Bldg. Prod. Corp Josey 


Chicago, Ill 
Chas. B. Crystal & Sons inley Doggett, Ir 
Cliff St., New Yor 
J. W. Cummings Feldspar Cx D e Brothers Ce¢ 
Baltimor Bat 
) Produc ( 
A. Daigger & Co. The Dorr Company 
W. Kinz I i | \ 
The Daniel Clay Co. Dover Fire Brick (¢ 
Hopkins, ¢ 
H. Dearborn’s Sons B. F. Drakenfeld & Co. 
Anamosa, lowa Q Murray N 
; Deckers Creek Sand & Stone Co. Driver-Harris Co. ; 
Stargison, W. \ Harrison, N. J 


Dunbar & Sullivan Dredging Co. 
Detroit, Mich 


Wm. E. Dee Co. 
Oak Hill, Ohio | 


* Note their advertisement in this issue of THE CERAMIC DIRECTORY. 


| 

| 


AMERICAN CERAMIC SOCIETY 8] 


Du Pont Chemical Works 
120 Broadway, New York City 


Eagle Iron Works 


Des Moines, Iowa 


Eagle Picher Lead Co. 
208 S. La Salle St., Chicago, Il 


Eagle Point Lime Works 


Dubuque, 


Eastern Magnesia Talc Co., Inc. 
$41 Lexington Ave., New York City 


Eastman Kodak Company 
Rochester, N. Y 


Ebsary Gypsum Co., Inc. 
Scottsville, N. Y. 


Edgar Bros. Co. 
Metuchen, N. J 


Edisto Kaolin Co. 
Steedman, 5S. C. 


Electrical Refractories Co 
East Palestine, Ohio 


Elk Fire Brick Co. 
St. Marys, Pa. 


Ellis Park Stone Co. 


Cedar Rapids, Iowa 


Empire Clay Mining Co. 
534 Providence St., Albany, N. Y 


Empire Gypsum Co. 
319 Cutler Bldg., Rochester, N. Y. 


Chas. Engelhard, Inc. 
30 Church St., New York City 


English China Clays Sales Corp. 
33 W. 42nd St., New York City 


Enterprise White Clay Co. 


Real Estate Trust Co. Bldg., Phila- 


delphia, Pa. 


R. R. Erato 
$21 KE. Girard Ave., Philadelphia, Pa 


Erie City Boiler Works 
Erie, Pa. 


Erwin Feldspar Corp. 
Erwin, Tenn. 


Eureka Flint & Spar Co. 


Greenwood Ave. and Lewis St., Trenton, 


Excelsior Ball Clay Co. 
Hickory, Ky. 


Exolon Co., Blaisdell, N. Y. 


Fair Valley Clay Co. 


Altoona, Pa 


Fairview Fluorspar & Lead Co. 
Rosiclare, Ill 


Farber Fire Brick Co. 
Farber, Mo 


R. N. Farnsworth 


Lancaster, Mass 


Feather-Stone Insulation Co. 
611 East 4th St., Los Angeles, Calif 


Federal Clay Products Co. 
Mineral City, Ohio 


Federa! Enamel Supply Co. 


Cleveland, Ohio 


*H. K. Ferguson Co. 


Cleveland, Ohio 


*Ferro Enamel Supply Co. 
Cleveland, Ohio 


Ferro Manganese Co. 
341 Montgomery St., San Francisco, 
Calif, 


Wm. Finkell Co. 
100 William St., New York City 


Robert Spencer Finney 
303 W. 80th St., New York City 
Fletcher-Terry Co. 


Forestville, Conn 


Florida China Clay Co. 


Leesburg, Fla.; Easton, Pa 


Florida Diatomite Co. 
Clermont, Fla, 


Foote Bros. Gear & Mch. Co. 


Curtis St., Chicago, Ill 


Foote Mineral Co., Inc. 
107 North 19th Street, Philadelphia, Pa, 


J. B. Ford Co. 
Wyandotte, Mich. 
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A. C. Forney 
Belle Fourche, S. D 


Fort Montgomery Iron Corp. 
20 Vesey St., New York City 


France Stone Co. 
1800 2nd National Bank, Toledo, Ohio 


*Chas. M. Franzheim Co. 
Wheeling, W. Va. 


E. M. Freese & Co. 


Galion, Ohio 


Frink Decolorizer Co. 
Lancaster, Ohio 


Frontenac Floor & Wall Tile Co. 
Kingston, Ont., Can. 


G. Frost 
P. O. Box 646, East Liverpool, Ohio 


Fruitland Iron Ore Co, 
Easton, Pa. 


W. P. Fuller & Co. 


136 N. Los Angeles St., Los Angeles, 
Calif.; 301 Mission St., San Fran- 


cisco, Calif. 


Gandy Belting Co. 
740 W. Pratt St., Baltimore, Md. 


Garfield Fire Clay Co, 


Robinson, Pa. 


Garrard & Haynes 
Iuka, Miss. 


Gates Fire Clay Co. 
Colchester, Ill. 


Rubert M. Gay Co. 
114 Liberty St., New York City 


Geist Manufacturing Co. 
Atlantic City, N. J 


General Abrasive Co. 
Niagara Falls, N. Y. 


General Basic Products Co. 
E. Marginal Way, Seattle, Wash. 


General Chemical Co. 
40 Rector St., New York City 


General Electric Co. 
Schenectady, N. Y. 


General Magnesite & Magnesia Co. 


Venango, Balfour and Kingston Sts., 


Philadelphia, Pa. 


*General Refractories Co. 
117 S. Sixteenth St., Philadelphia, Pa 


*Genesee Feldspar Co. 
Rochester, N. Y. 


W. F. George Chemical Co. 
45 Broadway, New York City 


Geo. H. Gillespie Co., Ltd. 


Madoc, Ontario, Canada 


J. Goebel & Co. 
67 Cortlandt St., New York City 


Golding-Keene Co. 
Keene, N. H. 


*Golding Sons Co. 
Trenton, N. J.; East Liverpool, Ohio 


B, F. Goodrich Rubber Co, 
Akron, Ohio 


Goodwin Supply Co. 
East Liverpool, Ohio 


Goodyear Tire & Rubber Co. 
Akron, Ohio 


W. R. Grace & Co. 
7 Hanover St., New York City 


Grand View Fire Clay Co. 
St. Louis, Mo. 


Grasselli Chemical Co. 
Guardian Bldg., Cleveland, Ohio 


Great Western Silica Co. 
Ellensburg, Wash. 


A. P. Green Fire Brick Co, 
Box 203, Mexico, Mo, 


Green Hill Mining Co. 
8 Park St., Gouverneur, N. Y. 


Grey Brothers 
St. James, Mo, 


*Hadfield-Penfield Steel Co. 


Bucyrus, Ohio 
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Geo. J. Hagan Co. 
Chamber of Commerce Bldg 
Pittsburgh, Pa 


Hammill & Gillespie, Inc. 
240 Front St., New York City 


Hampton Cutter Co. 
Woodbridge, N. J. 


Hanna Paint Co. 
Columbus, Ohio. 


*Hanovia Chemical & Mfg. Co. 


Chestnut St. & N. J. R. R. Ave., 


Newark, N. J. 


Harbison- Walker Refractories Co. 
Farmers’ Bank Bldg., Pittsburgh, Pa 


Hardinge Co. 
120 Broadway, New York City 


Harris Clay Co., The 
Dillsboro, N. C. 


Carl B. Harrop 
416 Majestic Bldg., Columbus, Ohio 


Harshaw, Fuller and Goodwin Co. 
Cleveland, Ohio 


Hartford-Empire Co. 
Hartford, Conn. 


John W. Hasburg & Co. 
1119 N. La Salle St., Chicago, Ill 


Hauck Manufacturing Co. 
136 Tenth St., Brooklyn, N. Y. 


Hayes Run Fire Brick Co. 


Orviston, Pa 


Hauser-Standard Tank Co. 


2116 Division St., Cincinnati, Ohio 


Haws Refractories Co. 
Johnstown, Pa. 


Hazard Manufacturing Co. 
Wilkes-Barre, Pa 


Harry S. Haze 
330 S. Franklin St., Chicago, Ill. 


Hazel-Atlas Glass Co. 
Great Capon, W. Va. 


Hendrick Manufacturing Co, 
Carbondale, Pa 


John Herzog & Son 


Patterson, Ohio 


| 


Hickman, Williams & Co. 


Louisville, Ky. 


Hickory Ball Clay Co. 
Mayfield, Ky. 


Highlands Fire Clay Co. 
Mackind & Berthold Ave 
Mo. 


, St. Louis, 


John W. Higman Co. 
29 Broadway, New York City 


Edward Hill Co. 
21 E. 40th St., New York City 


Hillside Fluorspar Mines 
Rosiclare, Ill. 


Hinde & Dauch Paper Co. 
Sandusky, Ohio 


Holcroft & Co. 
6545 Epworth Blvd., Detroit, Mich, 


Donald R. Holm 
Los Angeles, Calif, 


O. Hommel Co. 
209 Fourth Ave., Pittsburgh, Pa. 


Homestake Mining Co. 
Lead, S. D 


Hooker Electrochemical Co. 
40 Wall St., New York City 


Hooper Graphite Co. 
Whitehall, N. Y. 


Hoosier Mould Co. 


Fairmont, Ind 


C. A. Hoppin Co. 


Peoria, Ill 


Hoskins Mfg. Co. 
Detroit, Mich. 


Louis W. S. Howe 
Glastonbury, Conn 


A. A. Hurst & Co, 
Maquoketa, Iowa 


Hydraulic Press Manufacturing Co, 
Mt. Gilead, Ohio 


Hy-Grade Manganese Ce, 
Woodstock, Va. 
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Ideal Foundry & Machine Co. 


Beaver Falls, Pa. 


Illinois Barite Co. 
Golconda, Ill. 


Illinois Clay Products Co. 
214 Barber Bldg., Joliet, Ill. 


Illinois Kaolin Co. 


Anna Natl. Bank Bldg., Anna, 


Immaculate Kaolin Co. 
Langley, S.C 


Imperial Belting Co. 


400 N. Lincoln St., Chicago, Ill 


Import Chemical Co. 
162 First St., Jersey City, N. 


Industrial Minerals Corp., Ltd. 
Bank of Hamilton Bldg., 
Ont., Canada 


Industrial Works 
Bay City, Mich. 


Ingersoll-Rand Co. 
11 Broadway, New York City 


Innis, Speiden Co. 
46 Cliff St., New York City 


International Clay Machinery Co. 
Dayton, Ohio 


International Lime Ce. 
Sumas, Wash 


International Ore & Smelting Co. 
Saltillo, Coah, Mexico 


International Products Co. 
White Bldg., Buffalo, N. Y. 


International Pulp Co. 
41 Park Row, New York City 


International Silica Co. 
Cairo, Ill 


International Talc Co. 
Gouverneur, N. Y 


Inyo Talc Co. 
Keeler, Calif. 


Isco-Bautz Co., Inc. 
120 W. Kinzie St., Chicago, III 


Ill. 


Toronto, 


W. H. Ivens’ Sons Co. 
Trenton, N. J. 


J. H. Jackson Tile Co. 
108 Third Ave., New York City 


John H. Jackson Tile Co. 
Albany, N. Y. 


Jackson Mills Emery Co. 


Easton, Pa 


Jeffrey Manufacturing Co. 
Columbus, Ohio 


Johnson-Porter Clay Co. 
McKenzie, Tenn 


Wm. Johnson 
207 St. James, Montreal, Canada 


Jointless Fire Brick Co. 
1130 Clay St., Chicago, Ill 


K. & B. Company 
495 North 3rd St., Philadelphia, Pa 


Katzenbach & Bullock Co. 
Trenton, N J 


Kauffman-Lattimer Co. 
Columbus, Ohio 


Keasbey & Mattison Co. 


Chicago, Ili 


Kelley Island Lime & Transport Co. 
Leader Bldg., Cleveland, Ohio 


Kentucky Clay Mining Co. 
Mayfield, Ky. 


Kentucky Construction & Improvement Co. 
Mayfield, Ky. 


Kentucky Fluorspar Co. 
Marion, Ky. 


Keystone Emery Mills 
$325 Paul St., Philadelphia, Pa 


Kier Fire Brick Co. 
Oliver Bldg., Pittsburgh, Pa 


Kingman Feldspar Co. 
Kingman, Ariz 


A. B. Knight 
117 E. Park Ave., Fairmont, W. Va 
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Luke Knowles 
Chester, W. Va. 


L. O. Koven & Bro., Inc. 
Jersey City, N. J 


Kramer Bros. 
319 Central Ave., Norwich, Conn 


Laclede-Christy Clay Products Co. 


St. Louis, Mo, 


F. E. Ladd 
Fort Payne, Ala 


Lake City Clay Co. 
Okahumpka, Fla 


Lalor Fuel Oil System Co. 
527 Colvin St., Baltimore, Md 


Lancaster Iron Works 
Lancaster, Pa 


Karl Langenbeck 
1625 Hobart St., N. W., 


Washington, 


E. J. Lavino Co. 
Bullitt Bldg., Philadelphia, Pa 


Leeds & Northrup Co. 


1901 Stenton Ave., Philadelphia, Pa 


Lewis Institute 
Madison & Robey Sts., Chicago, Il 


John T. Lewis & Bro. 
705 Lafayette St., Philadelphia, Pa 


Lincoln Clay Products Co. 
Lincoln, Calif 


Geo. W. Lindsay 
Box 1107, Denver, Colo 


Lindsay Light Co. 


161 E. Brand St., Chicago, Ill 


Link-Belt Co. 


910 S. Michigan Ave., Chicago, III 


Linwood Cement Co. 
Davenport, lowa 


Thos. O. Logan 
Edgemont, S. D 


. Loomis Talc Corp. 
E. Main Street, Gouverneur, N. Y. 


Los Angeles Chemical Co. 


2220 Santa Fe Ave., Los Angeles, ( 


Louisville Cement Co. 
Louisville, Ky 


Louisville Fire Brick Co. 
Louisville, Ky 


Louthan Mfg. Co. 


East Liverpool, Ohio 


Lycoming Calcining Co. 


12 West 4th Street, Williamsport, P 


Lynchburg Glass Corp. 
Lynchburg, Va 


Wm. Lynn & Co. 


129 Davidson St., 


The Macleod Company 


Bogen St., Cincinnati, Ohio 


Main Belting Co. 
Chicago, Ill.; 1219 
Philadelphia, Pa 


*Maine Feldspar Co. 
Brunswick, Me 


Mallinckrodt Chemical Works 
3600 North 2nd St 


Mandle Clay Mining Co. 
Arcade Bldg., St. Louis, Mo 


*Mansfield Sheet & Tin Plate Co. 
Mansfield, Ohio 


Manufacturers Equipment Co. 
Dayton, Ohio 


Manufacturers Mineral Co. 
1107 W. Idaho St 


Marion Shovel Co. 
Marion, Ohio 


Marlow Tunnel Kilns 
Zanesville, Ohio 


Marquette Stone Products Co. 
Marquette, lowa 


Maryland Chemical Co. 
Baltimore, Md. 


Maryland Quartz Co. 


American Bldg., Baltimore 


* Note their advertisement in this issue of THE CERAMIC DIRECTORY. 
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Massillon Refractories Co. Mineral Products Co. 
la o1 t Bostor1 Ma 


} 
Ohio 


Mass llon St ne é Fire Brick Co The Mississippi Bauxite Co. 
iA 


Master I oduct a ‘ Mississippi Iron Co. 
I \ t. Louis, Mo 


Mathieson Alk ali Works Missouri Fire Brick Co. 


\ 


| 


> 

[ M ell Clay Mfg. Co 

I rA 

McDa l Refract« > ela ( 

r Fa Mitchell-Rand Mfg. Co | 


R. F. McGrory Co 
it m, A. Muirhead & Co. 


lore to, d 
| | 
T TT 
t j Monarch Engineering & Manufacturing Co 
McLain Fire Brick Co. 
208 I 1 Bld Pitt t I Montgomery Porcelain Products Co. 
Ohio 
McLanahan- Watkins Co. 
Charlot yurt Moon Clay & Kaolin Co. 
Metal and Thermit Corp 
120 Broad \ Moore & Munger 
B 
Metronite Company 
Milw kee \ J. H. Morehead 
Michigan Alkali C« 
Zi Morgan Construction Co 
A Jua ( 
M in & H ton Cla ( 
hio 
Michigan 


Rock I John J. Moroney & Co. 


Mifford Che 
n W. Morris 
Miller Gla I g 4 Morrison Clay & Coal Mine 
M Macl & 1 Wo M Chain ( 
Wm. M M e 1 Oil Svstem Co 
I 
Mine & Smelter Supr Co I. F. Morton, Inc 
Mineral Point Zinc Co Mott Sand Blast Mfg, Ce 
} ( or i (*} 
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C. W. Mowrey 


Aladdin, Wyo 
*Mueller Machine Co. 

Trenton, N. J 
National Airoil Burner Co. 


St., Philadelphia, Pa 


National Lead Co. 


641 Freeman Ave., Cincinnati, Ohio.,; 


111 Broadway, N 


National Lead & Oil Co. 


Commonwealth Bidg., Pittsburgh, Pa 


National Mortar & Supply Co. 


2nd National Bank Bldg., Pittsburgh, 


Pa. 


National Mould & “ae Works 
Clarksburg, W. 


National Sales Corporation 
31 E. 13th St., Cincinnati, Ohio 


*National Silica Co. 
Oregon, Ill 


National Silica Works 
Berkeley Springs, W. Va 


National Supply Co. 


Orleans St., Chicago, Il 


Nephi Plaster & Mfg. Co. 


907 Continental Bank Bldg., Salt Lake 


City, Utah 


New England Quartz Co. 
107 William St., New York City 


New Jersey Pulverizing Co. 
15 Park Row, New York City 


New Jersey Zinc Sales Co. 
160 Front St., New York City 


New York & Pennsylvania Clay Products Co. 


Rochester, N. Y.; Ridgway, Pa 


New York Pyrites Co., Inc. 
25 Broad Street, New York City 


New York Zinc Co., Inc. 
Edwards, N. Y. 


Newark China Clay Co. 
Newark, N, 
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*Newark Wire Cloth Co. 


355 Verona Ave., Newark, N. ]T 


Niagara Gypsum Co. 
997 Michigan St., Buffalo, N. \ 


Non-Metallic Minerals Corp. 
1001 Mission Rd., Los Angele Calif 


Northern Lime Co. 
Petoskey, Mich 


North River Garnet Co. 
North River, N. Y. 


The North State Feldspar Co 


East Liverpool, Ohio 


Northwestern Magnesite Co. 
Chewelah, Wash 


Norton Company 
Worcester, Ma 


Oakfield Gypsum Corp. 
Oakfield, N 


Oakley Chemical Co. 


22 Thames St., New York City 


O’Brien & Fowler 


Ottawa, Ont., ¢ 


Ohio Silica Co. 


East Liverpool, Ohio 


Ohio Valley Fluorspar Co 
Cave In Rock, Ill 


T. A. O’Leary Co. 
2nd National Bank Bldg Pittsburgh, 
Pa 


Old Hickory Clay & Tile Co. 
Paducah, Ky 


O'Neill Machine Co. 


Toledo, Ohio 


Onondaga Potteries Co. 
Syracuse, N. \ 


Orcas Lime Co. 
Orcas Island, Wash 


Orville Simpson Co. 
1230 Knowlton St., Cincinnati, Ohio 


Ostrander Fire Brick Co. 
Troy, N y 
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Ottawa Silica Co. 
Ottawa, 


Overmyer Mould Co. 
Winchester, Ind. 


Owens Bottle Co. 
Toledo, Ohio 


Oywhee Chemical Co. 
S. Union Ave., Chicago, IIl. 


Ozark Stone Quarry 
Ozark, Mich. 


Pacific Coast Gypsum Co. 
Tacoma and Seattle, Wash. 


Pacific Sanitary Mfg. Co. 
67 New Montgomery St., San Francisco, 
Calif. 


Paducah Clay Co. 
Paducah, Ky. 


Pfaudler Co. 


Elyria, Ohio 


*Paper Makers Importing Co. 


Easton, Pa. 


Paragon Kaolin Co. 
414 Herald Bldg., Augusta, Ga. 


J. R. Parker 


Langley, S. C. 


Parker-Russell Mining & Mfg. Co. 
St. Louis, Mo. 


Patek Bros., Inc. 
232 E. Water St., Milwaukee, Wis 


Patterson Foundry & Machine Co. 
E. Liverpool, Ohio 


Pegram Clay Co. 
Carrollton, Ill 


Penland Feldspar & Kaolin Co. 
Penland, N.C 


Pennsylvania Glass Sand Co. 
341 Fourth Ave., Pittsburgh, Pa 


*Pennsylvania Pulverizing Co. 
Lewistown, Pa. 


Pennsylvania Salt Mfg. Co. 
Widener Bldg., Philadelphia, Pa. 


Penn Tile Works Co. 
Aspers, Pa. 


A. C. Perham 
West Paris, Me. 


Perris Mining Co. 
Ethanac, Calif. 


Perth Feldspar & Mining Co. 


Perth, Ont., Canada 


Pettinos Bros. 
25 Church St., New York City 


Pewabic Pottery Co. 
2161 Jefferson St. E., Detroit, Mich. 


C. Pfeiffer. 
Metuchen, N, J. 


Chas. Pfizer & Co. 
Maiden Lane, New York City 


Philadelphia Drying Machinery Co. 
Philadelphia, Pa. 


Philadelphia Gear Works 
Philadelphia, Pa. 


Philadelphia Quartz Co. 
121 S. 3rd St., Philadelphia, Pa. 


Phoenix Gypsum Co. 
621 Mutual Life Bldg., Buffalo, N. Y. 


L. G. Pike 


Wareham, Dorset, England 


H. C. Pirrine & Son 
South Amboy, N. J. 


Pitts & Laughlin 
311 California St., San Francisco, Calif 


Pittsburgh Plate Glass Co. 
Frick Bldg., Pittsburgh, Pa. 


Pittsburgh Sand Co. 


Pittsburgh, Pa. 


Plimpton Truck Co. 
Stamford, Conn. 


Joshua Poole 
East Liverpool, Ohio 


*Porcelain Enamel & Mfg. Co. 
Baltimore, Md. 


Port Henry Iron Ore Co. 
2 Rector St., New York City 
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Potters Mining & Milling Co. 
East Liverpool, Ohio 


Potters’ Supply Co. 


East Liverpool, Ohio 


Powers-Weightman-Rosengarten Co. 
P. O. Box 1625, Philadelphia, Pa. 


H. G. Preston, Co. 
New Castle, Pa. 


Proctor & Schwartz, Inc. 
Philadelphia, Pa. 


Product Saies Co. 
430 Hearst Tower Bldg., Baltimore, Md. 


Pueblo Clay Products Co. 
Pueblo, Colo. 


Quaker City Rubber Co. 


Wissinoming, Pa. 


Queen’s Run Refractories Co. 
Lock Haven, Pa. 


G. E. Ramsden & Co. 
Fenton, Stoke-on-Trent, England 


Mose Randall 
Langley, S. C. 


Henry Ranstetter 
Golden, Colo. 


Reading Fire Brick Works 
Reading, Pa. 


Richard C. Remmey, Son Co. 
Hedley & Del. Sts., Philadelphia, Pa 


Republic Flow Meters Co. 
2240 Diversey Parkway, Chicago, Ill 


Retsof Mining Co. 
Scranton Life Bldg., Scranton, Pa 


L. Reusch & Co. 
23 Union Sq. E., New York City 


H. N. Richards Co. 
1203 E. State St., Trenton, N. J. 


John Richardson & Co. 
88 Broad St., Boston, Mass 


W. D. Richardson 
Ceramic Engineering Co., Schultz Bldg., 
Columbus, Ohio 


River Feldspar & Milling Co. 
Box 581, Middletown, Conn 


G. S. Robins Co. 
St. Louis, Mo. 


Louis G. Robinson 
31 E. 4th St., Cincinnati, Ohio 


Robinson Clay Products Co. 
1100 Second Natl. Bldg., Akron, Ohio 


Griff Robinson 
Belle Fourche, S. D 


Rock Products Co. 
Nicholas Bldg., Toledo, Ohio 


Roche Harbor Lime Co. 
Seattle, Wash. 


John A. Roebling’s Sons Co. 
Trenton, N. J. 


*Roessler & Hasslacher Chemical Co. 
709 Sixth Ave., New York City 


Rogers-Brown & Co. 
Chicago, Ill. 


H. J. Rolls 
Buffalo, N. Y. 


Rosiclare Lead & Fluorspar Co. 
Rosiclare, Ill. 


Rue Clay Co. 
South Amboy, N. J. 


Russell Engineering Co. 
Railway Exchange Bldg., St. Louis, Mo 


P. L. Ryan 
Woodbridge, N. J. 


St. Louis Fire Brick & Clay Co. 
Los Angeles, Calif. 


L. A. Salomon Sons 
216 Pearl St., New York City 


Sandvik Steel, Inc. 
Woolworth Bldg., New York City 


Sanford Riley Stoker Co. 


orcester, Mass 
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San Francisco Salt Refining Co. 
624 California St., San Francisco, Calif 


*The John Sant & Sons Co. 
E. Liverpool, Ohio 


Thos. H. Sant & Son Co, 


E. Liverpool, Ohio 


Savage Fire Brick Co, 


t. Savage, Md 


Savage Mountain Fire Brick Co. 


Frostburg, Md.; 2nd Natl. Bank Bldg., 


Pitt sburgh, Pa 


Schall Color & Chemical Co. 
SO William St., New York City 


Schurs Oil Burner Co. 


5330 Santa Fe Ave., Los Angeles, Calif, 


Scobell Chemical Co. 


Rochester, N 


Scottish Canadian Magnesite Co. 
Magnesite, Que., Canada 


Scott Quarry Co. 
Sault Ste. Marie, Mich. 


Seaboard Feldspar Co. 
804 Equitable Bidg., Baltimore, Md 


Sharp-Schurtz Co. 


Lancaster, Ohio 


T. Shriver & Co. 
Harrison, N. J. 


Silica Products Co. 
Guion, Ark 


Simplex Engineering Co. 


Washington Trust Bldg., Washington, 


Pa. 


The Simpson Fdry. & Engineering Co. 


Newark, Ohio 


E. M. Sly 


Belle Fourche, S. D. 


A. F. Smith Co. 


903 New Harmony Ave., New Brighton, 


Pa 


Norman G. Smith & Co., Inc. 
Spruce Pines, N. ¢ 


Smith & Ellis 
Box 215, Peekskill, N. Y. 


Solvay Process Co. 
Syracuse, N, Y. 


South Carolina Clay Co. 
751 Georgia Ave., Augusta, Ga, 


South River Clay Co. 
South River, N. J. 


Southern Minerals Corp. 
441 Lexington Ave., New York City 


Southwark Mfg. Co. 
Camden, N. J 


Spar Mountain Mining Co. 
Cave In Rock, Ill 


Speers Sand Co. 
Berkeley Springs, W. Va 


D. R. Sperry & Co. 
Batavia, Ill. 


Standard Fluorspar Co. 
Karbers Ridge, Ill 


Standard Lime & Stone Co. 
Martinsburg, W. Va 


Standard Pyrometric Cone Co. 
1538 N. High St., Columbus, Ohio 


Stauffer Chemical Co. 
Los Angeles, Calif. 


J. C. Steele & Sons 
Statesville, N. C. 


Sterling Salt Co. 
29 Broadway, N. Y. City 


Stevens, Inc. 
101 Marietta St., Atlanta, Ga. 


Stockton Fire Brick Co. 
Rialto Bldg., San Francisco, Calif 


G. C. Stoll 
211 Higgins Bldg., Los Angeles, Calif 


Stowe-Fuller Co. 
1205 Rockerfeller Bldg., Cleveland 
Ohio 


A. W. Straub Co. 


3737 Filbert St., Philadelphia, Pa 


Stromberg Electric Co. 
223 W. Erie St., Chicago, Ill 


Such Clay Co. 
South Amboy, N. J 
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Suckow Chemical Co. 
Marsh-Strong Bldg., San Francisco, 
Calif, 


Sullivan, A. H. 
389 Arcade Bldg., St. Louis, Mo 


Super Flake Graphite Co. 
Chicago, Il. 


Surface Combustion Co. 
366 Gerard Ave., New York City 


Eugene Suter & Co. 
160 Broadway, New York City 


The Taintor Co. 
2 Rector St., New York City 


Tamms Silica Co. 
30 N. La Salle St., Chicago, Il, 


Tate-Jones & Co., Inc. 
Pittsburgh, Pa. 


Taylor Instrument Cos. 
Rochester, N. Y. 


Chas. Taylor Sons Co. 


Cincinnati, Ohio 


C. Tennant Sons & Co. 
19 West 44th St., New York City 


Tennessee Mineral Products Co. 
Bristol, Tenn. 


Thermal Syndicate, Ltd. 
58 Schenectady Ave., Brooklyn, N. Y. 


Thorkildsen- Mather Co. 
Harris Trust Bldg., Chicago, Il 


W. R. Thropp Sons Ce. 
Trenton, N. J. 


*Titanium Alloy Mfg. Co. 
Niagara Falls, N. Y. 


The Toledo Engr. Co. 
427 Nasby Bldg., Toledo, Ohio 


The Toledo Mould Co. 


Toledo, Ohio 


Trenton Flint & Spar Co. 
Trenton, N. J. 
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Thwing Instrument Co. 


3339 Lancaster Ave Philadel 


Iphia, Pa 


W. S. Tyler Co. 


Cleveland, Ohio 


Paul Uhlich & Co. 
11 Cliff St., New York City 


Union Borax 
Chicago, Il. 


United Alloy Steel Co. 


Canton, Ohio 


*United Clay Mines Corp. 
Prospect & Oakland Sts., Trenton 


U. G. I. Construction Co. 
3road and Arch Sts., Philadelphia, Pa 


United States Feldspar Corp. 
170 Broadway, New York City 


U. S. Cast Iron Pipe & Foundry Co. 
Burlington, N. J 


U. S. Graphite Co. 


1430 Holland St., Saginaw, Mich 


United States Gypsum Co. 
Chicago, Ill 


U. S. Refractories Corp. 
Mt. Union, Pa 


*U. S. Silica Co. 


122 S. Michigan Ave., Chicago, II! 


*U. S. Smelting Furnace Co. 
Belleville, Ill 


Universal Gypsum Co. 
Fort Dodge, Iowa 


Universal Sanitary Mfg. Co. 
New Castle, Pa 


M. D. Valentine & Bro. 
Woodbridge, N. J. 


*R. T. Vanderbilt Co. 
50 E. 42nd St., New York City 


Peter Van Schaack 
444 W. Huron St., Chicago, Il 


Veeder Mfg. Co. 


Hartford, Conn 
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R. Veenvliet 
Schoharie, N. Y. 


Vermont Kaolin Co. 
Bennington, Vt. 


Viking Pump Co. 


Cedar Falls, Iowa 


Vitrefrax Co. 
Los Angeles, Calif. 


Vitreous Enameling Co. 
Cleveland, Ohio 


*Vitro Mfg. Co. 


927-8 Fulton Bldg., Pittsburgh, Pa. 


Vulcan Iron Works 
Wilkes-Barre, Pa 


Waltham Grinding Wheel Co 
Waltham, Mass.; Clayton, Wash. 


Wardrop & Son 
Cave In Rock, IIl. 


Warren County Garnet Mills 


Riparius, N. ¥ 


Wasem Plaster Co. 
Fort Dodge, fowa 


Watt Mining Car Wheel Co. 


Barnesville, Ohio 


Watson-Stillman Co. 
28 Bay St., New York City 


Webber-Wood Spar Mining Co. 
Rosiclare, Ill 


Wedron Silica Co. 
Wedron, 


Weightman-Thompson Co. 
Cartersville, Ga. 


Welsbach Co. 
Gloucester City, N. J. 


Wengers, Ltd. 
Etruria, Stoke-on-Trent, England 


West Side Coal Co, 


Brazil, Ind. 


Western Diatomite Co. 
Portland, Ore 


Western Stoneware Co. 
Monmouth, III. 


Western Wholesale Drug Co. 
2nd & Los Angeles Sts., Los Angeles, 
Calif. 


Westinghouse Electric & Mfg. Co. 


E. Pittsburgh, Pa 


Wetherill & Bro. 
126 S. 30th St., Philadelphia, Pa 


White Heat Products Co. 
West Chester, Pa. 


White Marble Lime Co. 
Manistique, Mich. 


Whitehead Bros. Co. 
537—9 W. 27th St., New York City 


John C. Wiarda & Co. 


273 Greene St., Brooklyn, N. Y. 


W. W. Wilkins 
Lewis Institute, 1951 W. Madison St., 
Chicago, Ill. 


C. K. Williams Co. 


Easton, Pa. 


Willson Goggles, Inc. 
Reading, Pa. 


Wilson-Maeulen Co. 
386 Concord Ave., New York City 


Wing & Evans 
$0 Rector St., New York City 


Winters Metallic Paint Co. 
Iron Ridge, Wis 


Wishnick-Tumpeer Co. 
Chicago, Ill. 


Witherbee, Sherman & Co. 
Mineville, Essex County, N. Y., 
Pert Henry N. Y. 


R. D. Wood & Co. 
Philadelphia, Pa. 


Wyoming Shovel Wks. 
Wyoming, Pa. 


D. C. Wysor 


Owensville, Mo. 


Zanesville Mould Co. 


Zanesville Ohio 
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